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THEME FOR THIS ISSUE: COMPUTER ART 
Teaching computer art, research in computer art, the impor- 
tance and potential of computer art -- topics for August, 


1 ~ FRONT COVER, "Fire Maple I" by Mutsuko EK, Sasaki, Tokyo, 
Japan, Data of maple leaves are transformed by simple 
functions to produce different forms of leaves. These 
forms and the background are painted by different func- 
tion brushes. Calculations were made at the Institute 
of Physical and Chemical Research, 


@ - TABLE OF CONTENTS 


3 - EDITORIAL: SIGGRAPH - ITS POWER AND POTENTIAL ron 
GHAPHICS PEOPLE by Grace C. Hertlein 


4 =| RESEARCH AND TEACHING IN ART AND SCIENCE by Vladimir 
Bonacic, Bezalel Academy of Arts and Design, Jerusalem. 
{Dr. Bonacic describes the research in Jerusaleti... 
and makes a plea for a new home for the Programme in 
Art and Science,) 


10 - SOME BRIEF NOTES ON COMPUTER ART AND TEACHING by William 
Kolomyjec, Department of Engineering Graphics, Michigan 
State University, Fast Lansing. 
{A brief philosophy of computer art and notes on 
teacning are given by a computer artist/teacher, along 
with two sample programs for computer art,) 


16 - COMPUTER GRAPHICS FOR INTERIOR DESIGN STUDENTS AT PURDUE 
UNIVERSITY by Kingsiey Wu and Victoria Willis, Depart- 
ment of Creative Arts, Purdue University, West Lafayette, 
Indiana. 

(A user-oriented system for sophomore Interior Design 
students is introduced, along with sample graphics, 
The computer graphics module is a portion of curri- 
culum planning, related to other graphics skills, } 


19 - REVIEWING; MOVEMENTS IN AMIMATION by Charles Glasemire, 
Learning Systems, Hobert Morris College, Coraapolis, Pa. 

{A new contributing editor, Charles Glassmire, dis- 
cusses a néw kext, Movements in Animation, and reviews 
the changing roles of art, photography, and animation, } 


22 - COMPUTER ART: POSSIBILITIES FOR FUTURE IMPROVEMENT by 
Edmund ©. Berkeley, Editor of Computers and People, 
(The noted writer and editor, E. C. Herkeley, comments 
on the quality of computer art, its Lack of accepbance 
among non-computer ceople, and then suggests specific 
ideas for improving the quality of computer art} 


26 - DESIGN TECHNIQUES AND ART MATERIALS IN COMPUTER ART by 
Grace C, Hertlein, Editor, Computer Graphics and Art. 
{Class-tested design techniques to achleve personal 
computer art are outlined, with typical laheravory 
exercises and assignments. This is Part I of II, 
The Movember issue will feature Part TI, including a 
a glossary of terms, specific directions for using 
yaried art materials, and photographic development, ) 


34 - ADVERTISEMENT, RENEWAL BLANKS, CG&A 
35 - ADVERTISEMENT, COMPUTERS AND PEOPLE 
36 - "Fire Maple I" by Mutsuko K. Sasaki, Tokyo, Japan. 
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IN THE NOVEMBER ISSUE: 


- & PRAGMATIC APPROACH TO THE COMPUTER ANIMATION PROCESS by 
dames A. Warner, Colorado Univ., Boulder, Colorado. 

- THE FUTURE OF COMPUTER GRAPHICS by Jackie Potts, Social 
Security Administration, Baltimore, Maryland 

— SCHERZO FOR MATRIX AND FIGURES by Matjaz Hmeljak and 
Edvard Zajec, Trieste, Italy (with programs and charts]. 

- PART II - DESIGN AND MATERIAL DEVELOPMENT by G, Hertlein. 
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EDITORIAL 


SIGGRAPH - ITS POWER AND POTENTIAL FOR GRAPHICS PEOPLE 


For almest tuo years we have been discugsing 
the innumerable needs of graphics people. One of 
these needs is an urgent requirement for a Biblio- 
graphy Center, Similar to that of Computers and 
the Humanities magezine, the latter edited by 
Joseph Raben of Queens College in flushing, New 
York, 


There 16 a need for a Curriculum Hesource 
Center, where class-tested techniques and syllabi 
for teaching computer eraphics courses may be maine 
tained and disseminated to interested persons. An 
example of such planning ia the "Listing of Courses 
and Programs in the Field of ethical and Human 
Value Implications of Science and Technology" pu- 
blished by Cornell University, edited by Ezra 
Heitowit and Janet Epstein, 


Another example is the curriculum planning by 
the IEEE Computer Society, An example that is obe 
vious for graphics people is SIGGRAPH, the sapecilal 
intereat group for graphica people of the Associa- 
tion for Computing Machinery. 


THE POWEH AND POTENTIAL OF SIGGRAPH 


A visit to the July, LOT? SIGGRAPH Conference 
in San Jose changed my ideas about the goals of 
cdaA, and suggested the necessity toa implant some 
of these objectives within the power and potential 
of SIGGRAPH. 


In listening to conference speakers, in study- 
ing the publicatlons distributed there, in talking 
to conferemce Leaders and attendees, it became ob- 
yious that many of the goala of SIGGRAPH vere goals 
of CG&éi., It was equally obvious that many of these 
goals require years to develop fruit, and that many 
of thes® projects require the collaborative efforts 
of many people. 


The potential of this organization waa first 
ebyious in its ability to draw a large and highly 
knowledgeable audience te participate in this an- 
nual gathering. More impressive was the superior 
arganization of every aspect of the conference. 

The appreciative attitudes and questiona by hundreds 
of professional graphics people and sérioug students 
noted a high level of attendee expertise and in- 
terest, But beyond the significance of the speakers 
(which was obvious--the great and near great in 
graphics), Was the meaningful quality of the three 
publications disseminated to participants as park 
of the SIGGRAPH conference: 


- Preliminary Papers to Be Published in the 
Communications of the ACM; 


- SISGRAPH '77 Proceedings j 


- Status Ieport of the Graphic Standards Plan- 
ning Committee of ACM/SIGGRAPE. 


The above publicationa are 2 gold-mine for 
graphics professionals. The amount of time and 
effort expended by SIGGRAPH members and conference 
leaders is genuinely impressive. Their resulta are 
éaningful reading for every graphics person, This 
is important reference material fer students and 
graphics professionals, 


THE NESD TO COLLAGGRATE 


A Few years ago a research project required 
collaboration with a colleague for one year. This 
meant a marked departure in method, golng beyond 
the "loner" researcher role, into a new relation- 
ship of working respectfully with another person, 
This experience of collaboration has remained 
fresh in my mind ever since. 


My brdef experience at STGGRAPH impressed me 
strongly that many of the goals of CG&A should be 
accomplished in collaboration with SIGGRAPH, A 
study will be made, to survey what projects can 
and should be accomplished under the umbrella of 
SIGGRAPH. We shall attempt to study ways in which 
CO&A can be 4a helpful handmaiden to this group and 
to other associations interested in computer gra- 
phiecs and art. We will report back to you in a 
few months. 


WHY COLLABORATZ? WHY COMMUNICATE? 


Graphics people have more things in commen than 
things they do act have in common. Graphics is 
stiil new ¢nough that the practice of computer era- 
phics may stiil be considered esoteric, uncomoton, 


The requirements of one discipline, one applica- 
tion are often very useful in another area, There 
is a tendency to specialize -- and to become closed 
and narrow, There is a need bo ba open and inter- 
disciplinary, to be technical, yet user-oriented, 
There is a need for disparate groups in computer 
frapnics to communicate with each ather -- bo 
teach each other. 


And yet there exists a atratification of graphics 
people, generally based om technical skilis. T[ 
have alluded to this béfere, in other writing. There 
is a need for all these people to communicate re- 
spectfully with each other, if we are to grow, Each 
graphics person needs broadening, no mather who 
they are, where they are, What we're talking about 
is really "listening" to each other, reablly "talk- 
ing" about what's important, rather than trying to 
impress each other with our Limited knowledge. 


These goals will continue to be important to 
SIGGRAPH and to this magazine. This editorial is 
an invitation to join SIGGRAPH and CG&A in this im- 
portant gqal of communication, to thereby grow in 
balance and knowledge -- and to advance the state 
of the art of computer graphics and art, 


“Editar, CGéA 


SIGGRAPH INFORMATION: 


Dr. Tam DeFanti, Secy. 
Information Engineering Los Alamos Scientific 
Univ, of Ill, at Chicago Labaratary 

Circle P, O. Hox 1663-Ms 272 
Box 42348 Los Alanes, New Mexico 
Chicago, Ell, 460680 ATHAS 


Dr, James George, Chm. 
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RESEARCH AND TEACHING 
IN ART AND SCIENCE 


By Dr. Vladimir Bonatic 
Head of Lhe 4rt and Science Program* 
Bezalel Ssademy of Arts and Design 
10 Shmuel Hanagid St, 
Jerusalem, Israel 


"The development 6f the Art and Science Program is to create for the students of Bezalel and 
ether institutions an environment in which technology will serve not itself Bue human meeds..,For 
familiarity with the technigues and capabilities of modern technology will provide the student with 
the tecis and an understanding of the environment in which humanity is = dominant factor. This ex- 
pasire to ongoing reséarch, ©e.g., computers in humanity, will enable the student to distinguish be- 
tween humanity and technocracy, and give him and fer the desire and impatus to create," 


SUMMARY 


The fet and Science Program set out as an in- 
tepnationally oriented inLerdisciplinary rescarch 
and skudy resource, It aims at bridging the con- 
ceplual gap saparating institutions of higher 
learning which déai primarily with “pure science" 
fron those whose major preeecupation is with "pure 
art". Conputers, by using complex heuristic pro- 
ecranning, offer a potential means of treéting a 
comien language for art and science. The explora- 
tich ang development of such 2 language is there- 
fore a Poecal point. 


When the way of expressian has a rich common 
deanomingtar, and when méaning, whatever ik may be 
or Whatever 1ts souree, is part of the same com 
plex computer lamsuage and when decoding semanti- 
cally relevant information is Pinally presented to 
us visually or audibly, how close doses music be- 
come to sculpture, or design te scientific disco- 
very, or gach of these to any cther? 


Communication, (through different languages) 
that usually limits ue to & particular kind of ex- 
pression, and which is based on different values, 
is a main Stumoling block to the sharing of real 
insights developing between peoole [rom various 
fields of human ackivities, when interdisciplinary 
research is undertaken. 


Computers used in this way already offer a 
common language to both the artist and the scien— 
fist and Heip te overcome the old concepts of se- 
paration. That is what Art and Science is besi- 
cally about. (Additional material related to the 
conceptual development of the Art and Seience Pro- 
Bram (References 1, 2, 3) and review of work and 
activities by menbers of the International Advi- 
sory Committee, Sandberg and Moles, see Reference 
4 is part of this brief paper.) 


Certainly, the computer is nat the only means 
of overcoming the concept of separation of dif- 
ferent fields of human acbhivities, Areas of re- 
search concentration aré formally limited only by 
the Subjective interests of the research worker, 
and by the general program of the institution un- 
der whose auspices on art and sclence the program 
is being carried out. 
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BSLV: Examples of patterns representing charac- 
teristic orbits of Galoig fields. Whese mathema- 
ticaliy derived patterns are used in Kinetic com 
computer art by ¥V, Bona@ic. 
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*Dr, Bonacic has recentiy resigned from the 
Bezalel Academy of Acts and Design and is ¢ur- 
fentiy seeking a position in the United States. 


for August, 19TT 


ABOVE: Geannies of Four consecutive patterns 
generated by che “Oynanic Object" discussed in 
this article, The kinetic lights are controlled 
oy a computer program, 


But it is net unreasonable to expect the irts 
Academies to be the most suitable place for en- 
gaging in experiments based on such concepts, if 
We accept the amount of freedom of expression and 
research that is more broadly defined and delimi- 
ted in art and music, than in some sther important 
but narrow subjects. 


Our areas of interest are in the field of 
ethics, the sociology of art and science, hidden 
data skructures, computer art {particularly the 
concepk of a “dynamic object" when the computer 
system is an immanent part of a work of art and 
musicl, dynamic lighting of the environment, and 
some aspects of computer-aided design. These to- 
pice are considered attractive and promising, as 
well as releyanit to the teaching program related 
to the saine fisids, It is obvious that the choice 
of research concentration {whatever priority might 
be considered most significant) is limited above 
all by the general s¢ i atmosphere, and the 
people avallable and only then by budgetary pro- 
blems, 

RESEARCH AND TEACHING (TOPICS OR REFERENCES) 


(Editorial Note: In the Coregoing material, each 
tapic is considered aise to be a Reference, Often 
a topic will reference @nother topic for reference), 


1. ETHICS - Seminars will include the fol- 
lowing topics: awareness of ethics {alienated and 
onen seclety)], ethics of art and science, ethics 
and politics (underground ethics}, propasal [FRe- 
ference or Topic 5}, 


4, SOCLTOLOGY OF ART AWE SCIENCE - This semi- 
nar is te be planned. 


3. HIDDEN DATA STRUCTURES ~ The first ob- 
jective is to develop a group of seneraters and 
transformers which are capable of generating pre- 
dictable non-limited numbers of structures in an 
n-dimensional coordinate system, with the assump- 
tion that tne parameters of the gensrator, trans- 
former, and resulting pattern are controlladle. 


The second aroblem deals with the nature of 
oatkern distortion and the subsequent building af 
lanzuaze as a result of change in the parameters of 
genéfators and transformers in quasi-infinitesimal 
steps, 


This Will be accomplished through Dit manipu- 
lation in order to avoid the uncontrolled berturba- 
tion arising from larger steps, already known from 
the coding theory. 


It is expected that in addition to prablems 
af the development of indefinite period sequences 
using linear generators and transformers, more 
ight will os cast upon structured forms In 
n-dimensional systems, This leads us to the oro 
blema of semantics and possibly aesthetics. The 
prediction of structures is matherabicaly complex; 
we do not have the appropriate means te predict 
or describe the logic af even relatively simpie 
generated patterns using today's matherlatical 
armaméentarium, @.g., coding or automata theory. 


It is hoped that We may contribute to @ the- 
ory of describing distortion of patterns and lan- 
guage, allowing us to predict the effects of bit 
Manipulation and thus establish a conirollabie re- 
labion between the smaller patterns which charac- 
terize the generator or transformer and the result+ 
ing large generated pattern, which is incompara- 
bly bigger. Also, it is reasonable to expect this 
work to provide a contribution to the prablem of 
how to relate the obseryed pattern - produced by 
computer or other means = to ita known generaLlor, 
Research project (Reference 6), Ph.D. Thesis - 
research report (References 7}, Notion of Formal, 
Languages - Course {Reference @). 


4, COMPUTER ART/MUSIC (DYNAMIC OBJECT CON 
CEPT) - Focus point in research in the field of 
computer art is related to dynamic object (Re- 
ference 9) on the impregnable unity between the 
computer system and the work of art When meaning, 
whatever it may be Woatever its source, is 
part of some complex computer La: BS Guay 
heuristic program, and where semantically rele- 
vant information is decoded visually or audibly. 
The dynamic abject concept should be considered 
as a racn common denominator in research in the 
field of computer music, as in the field of fine 


ance. 


ABCVE: Portion for deraii} of a besign for An 
axterior Murai by Viadimiz BonafiZ, The patterns 


shown above fand on the preceding page) have been 
ingorporated into this large mural. (A good pro- 
portion of V,. Bonacic's works are in color. 
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in addition to visual research where iLlumi- 
nated patterns are generated in space, [suspended 
by practically invisible conductors), new work has 
been done in "graphics", After two years of inten- 
sive research a phase has been reached of attrac- 
tive results in which a pattern, with the help of 
a semiconductor light, generates a dynamic pattern 
in addition te a much Larger pattern generated 
through the computer terminal, In other words, 
the microcomputer is a part of the "canvas! whose 
depth is less than the usual, even the smallest, 
frame, Since a new generation of microprocessors 
needs energy teasurable to the millionth part of a 
Watt, a small battery built inte the "canyas" 
could work for a year without being replaced, or 
even energy from the suproundings could be suffi- 
cient to keep the "canvas" permanently alive, 
Course in computer use in the arts (Reference 10) 
discusses further details. 


Two conceptually different lings of develop- 
tent towards computer usé in the generation of 
eonplex sound/muale by the help of the micropro- 
cessors which have recently appeared on the market 
are in progress, 


Dynamic Object (Version A} - An Fntal aoao 
medium speed micrecomputer contrals the combining 
of 64 independent oscillators, each of which has a 
fixed frequency within the audible range, This 
range ig represented by §& octaves, each af which 
is divided into 8 frequencies coinciding with notas 
élther on the well-tempared acale, or a acale ge- 
nerated by a combination of different structural 
fatterna, The system is quadrophonic and any com- 
bination af sacillators can be added together on 
any of the four channels. Frequency modulation 


and reverberation are possible, Conatruction is 
now nearing completion (Reference 11}, 


Dynamic object (microprocessor oscillator 
concept} is a mere ambitious program, where the 
gsclllators are capable of complete control by a 
remotely Located mini-computer system. The ob- 
ject comprises 4 microprocessors, each of which 
handles 4 oscillators, all of whose parameters 
gan be altered within a matter of milliseconds. 
Each group of 4 oscillators shares a cotaion Bank 
of atandard or remote computer-specified carrier 
shapes, and any one of 32 envelape shapes can be 
instantaneously re-specified for any oscillator, 
In addition te amplitude medulation using complex 
waveforms af infinitely adjustable attack Lime and 
shape, dwell shape and decay, and basic carrier 
frequency specifiable to within one-tenth of a se- 
mitone anywhere in the audio range (16 KHz to 20 
Hz, and subaudio range to 1/30 Hz) there is also 
provided complete contrel of volume, phase, fre- 
quency modulation, Frequency filtering and re- 
yerberation effects, The result is therefore an 
immensely powerful generator of exceedingly com~ 
plex sounds, With ease enabling the preduction of 
existing Musical instrumenta sounds, completely 
new musical sounds, imitations of thunder, bird 
calls, and the human voice. 


The aame dynamic cbject is alao capable of 
controlling beth 3 dimengional arrays of light 
elements, altering patterns, intensities and co- 
leur, and mechanical objecta (speed, direction, 
angle, atc.). 
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The overall system provides the composer/ 
artist with a completely new avenue for expres— 
sion. The system can also be made to respond tio 
feedback from the listener/observer, and with 
heuristic programs the mini-computer can supple- 
ment the composer's creation with ita om ac- 


quired learning from the reception of the perfor- 
mance, 


5, DYNAMIC LIGHTING S¥STEM FOR THE ENWIRON- 
MENT - The following items have been completed, or 
are in gtages of completion by the Dynamic Lighting 
System team: The heuristic program package (Re- 
ference 13} ean calculate light distribution for 
environments containing flat surfaces and point 
sources, It can take into account any number of 
inter-reflections. It has been discovered through 
comparisong that for most situations one-reflec- 
tion calculations are sufficient ta abtain good 
regults, 


The real space model, which enablea simple 
Maneuvering of light sources in any space is being 
augmented te include gonicmetric measurements of 
Light sources, measurements of reflectances of 
surfaces, ahd measurements of spectral distribu- 
f£ion over surfaces, 


4 nuuber of mathematical models have been 
developed towards solving the heuristic part of 
the package, These are in the stage of being 
teated comparatively (against each other) towards 
choosing the mast efficient ane. 


The optics expert {Reference 14) is caontinu- 
ing to provide useful practical and theoretical 
advice, 


6. COMPUTER-ALDED DESIGN - COMPUTER-ALDED 
DESIGN OF INTERACTIVE GRAPHICS (Reference 15) is 
based on man-machine conversation, yielding the 
ability to modify, recall, edit and store away 
eraphiec data including accurate drawings, charts, 
maps or diagrams, are extensively represented in 
Art and Science, 
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ASGVE:; Three schematic diagrams illustrating ¢he 
use of the digital computer in the production of 
art, Diagrams are by V, BonaZicé, 


An additicnal ssminar is planned in picture 
processing {Reference 16}. 


Hardware and software necessary for general 
purpose computer-aided desien, including some pro- 
blems in architecture, igs an immensely expensive 
item in ouc available budget, Certainiy, equip- 
ment and software-wise, as well as in human power, 
these aré usually the most expensive aclivities in 
computer research. But some aspects af use of the 
dynamic object might be cangsidered as a further 
step in computer-aided deaign as well, 


The model of a computer-contrelled traffic 
system has bean built. The system cansista of 
one or more lines of discrete light units [semi- 
conductor liehts} fixed in the read surface, each 
defining a moving lane of traffic. In this new 
way of directing traffic, "dynamic" means movement 
and "static" means stop, and colour as code has 
no meaning in the classical sense; ¢.g., red, yel- 
low, and green, Man thus becomes a part of the 
‘dynamic line" and moves or stops with it. The 
system is ta be used for: stop or go, emergency, 
speed cantrol, slow dow, conyerting direction, 
following--in airports, roads, intersections, park- 
ing directions, pedestrian walks, exhibition halls, 
large buildings, directories, and town plans, etc. 
{Reference lf}. 


7. MAP OF SITES = Currentiy Ms. Jaroshevich 
ig working on producing 4 map of all neglected 
sites in problem neighbourhoods, She is investi- 
gating the possibility of organizing playgrounds 
in districts haying the largest number of children 
without any spaces for play. She is personally 
cooperaling with the Bar-Iian University, the 
Hebrew University, the Jerusalem Municipality and 
Architectural Centre for beautification of Jeru- 
salen, 


8. RESEARCH IN ART PATTERNING - Br, Richter'ts 
research is concerned with simulation as a basic 
process in art patterning. The work confronts 
already established interpretations of art pat- 
terns, as semiotic systems or as messages using 
some language-Like forms. fhe clarification of 
berders in which art patterns can be interpreted 
as symbolic or language-like systems on the one 
hand and as simulation orecesses on the other, 18 
crucial for understanding genuine as well as tla- 
chine made arts, 


9, LIBRARY CONCEPT - A comprehensive art and 
science library has been planned. The subject 
matter will deal with art and science as an inter- 
disciplinary field and with other fields of human 
activity connected with art and science, The col- 
lection will include book and non-book material 
{slides, tapes, films, computer tapes), Profiles 
in INSPEC, NTIS and ISI are also within the scape 
and responsibility of the library. fs a long term 
project, it is planned to process the collection 
and publish lists ef various relevant materials. 
Such disseminated lists would be useful to anyone 
interested in art and science, ibs concepts and 
applications - research workers, students, educa- 
tors or industrial planners, etc. 


As research results are favourable, it is 
planned to continue work on already existing re- 
search projects, 
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10. LECTURERS, LECTURES ANI SEMINARS - SUHMARY 
A list of lecturers and their topics follows: 
Ths development of the art and Seierrce Pro- 


~ Joseph Bodenheimer - Light and Colour eram is to create for the students of Bezalel and 
- Vladimir Bona®ié - Computer Use in Art other institutions an environment in which tech- 
- Hiro Cimerman - Computer-Aided Design and nology will serye not itself Sut human needs, 
Graphics FamLliarity with the techniques and capabilities 
- Yits-hak Dinstein - Computer Picture Proces-— ef modern tachnology will oravide the student with 
sing the toois and an understanding of the environment 
= Dunje Donassy and Menachem Szus - Dynamic in which humanity is a dominant factor. This ex- 
Lighting Systens posure to ongoing research, €.g., computers in 
«= Ithemar Gruenwald - Tne Interaction of Art and humanity, will enable the student to distinguish 
Science between humanity and technocracy, and give him or 
- Ariel Moss - Microorecessors - A Mew Concept her the desire and impetus to create. 


- Marius Sthattner - A Mathematical fipproach for 
Analyzing Some Visual and Abstract Patterns 

= Janos Schosaberger - Subject and Object in 
Contemporary Thought : 

~ Esrael Shahak = Ethics, Art, Science {Political =: pores RON THE CATALOG GF THE BEZALBL ACADEMY OF 
Opinions of 3. de Spinoza, Creativity of H ARTS anp DESIGN, JERUSALEM - 1977/78 
Societles, Kuman Rights in Israel), : 

: fSince this issue focuses greatiy on the 


11. CONDITIONS - Any serious work is limlted teaching of computer art, additional catalog 


by cur inadequate computer system, That is why it i notes are given here. 

was planned to place aside "classic" concepts of : 

computer graphics and computer-aided design, and : In 1973, Bezalel acadezy, considered as one 
%o concentrate on the use of microprocessors, which > Of the most open and free ingeitutions in Iszaei 


is the only avatlabie alternitive. The présent 
veering towards humanities ahould be considerably 


society, became instrumental in launching this 
enterprise, in the belief that an international 


ebeenaeue 


increased, a8 the program cannot live in isolation : exchange of seapgle and ideas would be given an 
from international communities, The planned ex- : excellent chance to develop and flourish. 
change of people and ideas is very necessary, De hk a ae ac be gion advan sé shaantosaaydeubenaee 

12, STAFF - Interdisciplinary post-graduate : The late Professor A. Xatchaisky gave helo 
study - international orientation - adcinistration - : and spiritual support to this program from the 
budwet -- these are topics for future discussion, : outset, de vrore: "The transicion tovards 4 mav 
The first date for Bezalel's Senate Committee's ‘ paradigm is a further step in an evelution of new 
slaboration of Art and Scicnee Future had been set > structucal patterns, in which art and saience will 
for January, 1977, Dut consideration is still in : form their own fields of expression intrinsically 
progress. : gdapted to the needs of a truiy modern society." 

+ Computers, by using compisx heuristic programming, 

ee eee : offer a potential means of creating 2a common lan- 


guage for art and science. The exploration and 
i development of such languages is therefore a focal 
: point of the programme. 


eee Pee eee eee re eee er ee re rer rey PUN EOE ER 


Trends in modern art (reactions to if By 
society, social contribution of the artist, ete, J 
are discussed with students in the framework of an 
open seminar. The collection of the Israe? Museum 
ag used as @ source, 


analysis of the interaction of private and public 
spheres of society, and the jJavoivemest of Auman 
beings with the urban environnent. 


Wotions on formal languages: same basic con- 
copts in algebra and formal languages are inzro- 
dusead., Kleene and Chomsky languages aze discussed 
as well as the Juring machines, 


Time and mind: discusses how modern physics 
can be reconciled with psycho-physical thearias of 
dvwateness and mémory systems, Acceptance af mo- 
dern knowledge by society, problems of concent 
and survey of basic discoveries in contemporary 
science are prasented, 


According to present plans, Art aad Science 
Wild establish itself, in the course of its na- 
turai evolution, as an interdisciplinary post- 
graduate study center with comprehensive interna- 
tional orientation, 


ABGV Ee: additional examples of mathematically de- 
gfivad patterns characteristic of orbits of Gaiois 
fields, used in V. Bona@ié's computer art. 
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The urban envircnnent as a communication space: 


eee errr ete eee ee reer eee teers es 


eee es ee 


“ 
* 
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THE NEED TO RELOCATE AND FIND A NEW ERVIRONMENT FOR THE PROGRAMME IN ART AND SCIENCE = 


by Dr. Vladimir Bonecic 


EDITORIAL NOTE: Here are some excerpts from a 
letter received recently from Dr. Bonatic, 
commerils are included here, in the hope that re, 
ders may offer help to Dr, Bonafic an¢ his col- 
leagues, bo find a new environment far the Fra- 
Eramné in Art and Sciences, } 


«s.l@ do not ase the passibility of continuing 
here in the present adminiatretive climate in Jeru- 
salem with activities an the same scale and espe- 
cially for further development cof research in the 
Pield "Computer in Humanities". 


With your help, we would like te lock for a 
guitedle environment elsewhere where actiyities 
achieved within the Jerusalem Programme in Art and 
Sclence may have more chance for Further develop- 
thent. 


Certainly no environment would be willing to 
transplank any activities without preliminary proot 
that such direction ia alse worthwhile for 
its particular society. But @ pilot pro- 
ject limited in budget and time might be 
acceptable. 

If you know of ary possibilities 
where ane or twa pilot pra ject ould be 


carried out by Bonatic and ar or re-~ 
searcher, preferably beginning n aca=- 
demic year, please contact at your earli- 


est convenience Dr. William Séndbure, 
37 Dirk Schaeferstraat, Amsterdam, Halland, 


Phone O20 - 725 - 729385. 


fa/f Dr, Willem Sandberg 

Chairman, 

International Advisory Committees 

The Jerusalem Programme in Art and Science 


5. Jou, a .¢ 
fs? Dr. Vladimir Bonatic 

Head, 

The Jerusalem Programme in 4rt and Science 


COMMENTS ON THE MICROPROCESSOR GSCILLATOR 
I) ART [See page 6.3 


.- Ths dynemic object (tne conceps of 
the microprocessor oscillator) permits an 
artist to use the microprocessor as part of 
the "canvas" which generates Light instead 
of reflecting if, opening immense new pos 
sibilities for expression in the fields of 
aculpture, music and other design, or in 
science, all of these possessing a rica com 
mon denominator in the form of the langua- 
ges used. 


Can we say thal the humanization of 
art is taking place? Energy, communica- 
tion, locomotion, the discovery of prant- 
ing, @ven religious beliefs can be used by 
élienated societies in an ungénerous way --=- 
directed against sur fellow-men. But the 
development of a new languaze requires such 


THE JERUSALEM FROGRAI IW RFT ALD 


a large number of people invelved in the pracess, 
contributing to the sharing of the insight evolyv- 
ing between them, that the impact of the malig- 
naot influence of alienated social islands is 
less significant. 


The establishment of a common denominator 
would lead to a greater probability of ethical 


foregoing are comments fren "On the 
y Between Science and Art by Or, Vladimir 


wok 
Be La hy 


rt he B 
+ 


we uh MH ft 


r 


anjuary-farch, 


Te 


Bae NE Ba ee 


n=oo 


FICE lot, Ul ede sd ob TOD INL PST THN 


COMPUTER GRAPHICS and ART for Aueust, LOTT 3 


SOME BRIEF NOTES ON COMPUTER ART AND’ TEACHING 


&y Wilitam f, Kolomyjec, Instructor 
Department of Pngineering Graphics 


College of Engineering 


Michigan State University 


East Lansing, Michigan 


The Fotential of the Computer 


I have been generating computing imagery, ag 
woll as teaching computer graphics, both as a skiil 
and as an art form, for several years, Jt has be- 
come part of my life, In retrospect, it was the 
potential of the computer as a design tool that 
made so much sense to me, JI Aad to Find out for 
myself how to do it. Phat vas eight years age. 


An important observation I have made concern- 
ing combucer graphics as "art" needs to be men- 
tioned, Oné must remember that engineers and 
scientists were the originators of the medium we 
now use, Its initial purpese was not to meke art, 


Although theix pioneering research and re- 
ports Were Full of vision and potential applice- 
tion, none could foresee the ramifications of their 
graphics systems within the realm of fine art. More 
signifioantiy, it was these technically oriented 
people that provided the "classics" of computer 
imagery as we know them teday, Perhaps this is 
why most computer generated imagery of the present 
appears t@ have been oreduced by the technacrat and 
not the humanist, 


Beginning Experiences 


io have had some interesting experiences bork 
as an artist and as an instructor of computer azt. 
4s 2 beginning computer artist I had to learn the 
language of the computer before I could draw with 
the graphic peripheral equipment, This was no 
smait task, and theré Was nothing in my Formal art 
training which could have helped m@ reiate the 
computer language to visual statements. fFfrankiy, 
art Aistery was easier. 
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Practice and mich experience were necessary 
to become a proficient programmer. fventualiy, I 
could program, and I began to draw, J was an ar- 
tist First, a computer programmer second, FI kept 
demanding more versatility from the availiable 
equipment. Linear qualities were easier to master 
than the curvilinear, Aigorithns became? easier to 
program than digitizing répresentational imagery. 
These are but a few of the things one learns. 


feaching Computer Art 


Now 4s an instructor of computer art, I can 
Pass On my experiences to students, Ideally, I 
would Iike to have a balance of artist—humanist 
students and engineer-scientist students in my 
Classes, JI have found that although the techni- 
cally oriented students can more readily program 
éhe computer, they dack the most fundamental 
skilis of visual design, Conversely, the artist~ 
humanist students can formulate beautiful imagery, 
jut they have a terrifle time programming. 


Yet by concentrating on the basics of aesthe~ 
tics and the rudiments of logic and programming, 
these two types of studants in the environment of 
the classroom learn a common language by sharing 
and comiunicating experiences. They have the 
Botential to infiwence each other so much that dy 
the end of 4 ten week term, all participate Freely 
in eritigues of each others’ works, and somehar 
their imayery is transformed by this intera¢tion, 
Engineer-selentists jearn about aesthetics by 
making visual images for critiques -- and simi- 
fariy, artist-Aumanists learn about logic and pro- 
gramming. 


Soiay: Goxes © by Wililam Kolomyjec. 
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Tha taion of Art and Seijence 


Hy personal belief about computer art 
is that it allevws the integration of two 
Separate disciplines. It is a sign of 
what is to come in the future. We have 
pursued specialization long enough, and 
our most significant contributions to come 
will be in combining disciplines f#hat are 
presentig divergent, 


Cemputer art ts one of the first ag- 
gregate activities of this nature. 


See et ee ee 


Ar RIGHT: A mystical transformation of 
Batterns, "Water inte Wine” hy William 
Ho tomyjec. 


BELCW: Frogs, geese, dadgers, elephants, 
tandoemiy rotate in diminishing farms in 
tereature Tunnei“ by Bili Kolampjec. One 
wonders, is it the beginning or end af 
"oreatian" 7 as 


fditerial Comients: Much of William 
Kolomyjec's work makes use of specific 
algorithms of change, distortion and 
transformation, into which many forms 
of design may be added and varied. Tha 
artist's work aise reflects a decided 
influence of the great printmaker, 
Maurice Escher, who giso was concerned 
With the idea of transformation and 
timelessness, 


For Other exampies of Professor William 
Aoiomyjec's work, see the August and 
September issues of Computers and Psoanle. 


COMPUTER GRAPHICS and ART for August, LO?T ll 


BELOW: “Frog Pond" by William xolomyjec, Here are comments ’y the artist: "A digitized representation 
of a frog is randomiy iocated in a circle jrandom cadius and angie), After this relative position Ig 
determined, the image ig rotated. This is my answer to Charles Csuri's ‘Flies'. A digital computer and 
&@ piotter Were used fo Sxecute this work? 


On the opposite page, the program for the graphic is given. In using this program, cther patterns or 
designs may be used. Combinations of related forms, as in "Creature Tunnel” wiil afford innumerahie 
variations. 
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BELO + 
ff Jub 


TCS 


50 


a0) 
eng 


hi 
tt 


Tagen Thue (Detail) 


Program for "Frog Fond" by afll Kolomyjec-{Tliustration on apposite page), 


luis Fepatlac.s} 
DEFTIKE VaARITARLES 
THOIPT=#2,9%3,74159276 
RY TuSs=5.40 
AIP ROIS 75 
Xb Phys Cha de 


Youlnsd.4é 
SIZE=1. : _ 2 2 
IME TEALIZE PLETTER ASIN SFT RARDIN PIFRER GERERATOR 
CALL HYPLT(U. 0.5%) 
CALL KRanst ao 22 ; ' = oe 
REA Im DIGITIZED DATA ¢FROG) DESCRIBED Tm CUOQRVIRATE PAIRS 
PEAT Z,AON Ie 
Brite AT EDA} 
tt) ote GH] pred ite 
PR ote pROTE FR t de Tbe FREI le 2) 
FORMAT (7F5.114 


AIUST PaT& C872 TS OPTIOR AL SCALING FACTORY 
Klip) AMD ¥etTh u@— THE RELATIVE CEMTERS bib FAIS DATA 


WM 150 Js Ly balie 

FROG Js LIS Rel t de L) XR POS TZE 
FRSC de 22 EE RRUGE Ss 2P-VREDS FS SIZE 
CATT MWE 


HEGTi DISTRIBUTION 461 DRABTIEG 

nr 20 $=1,6F RUG : 

Kall TS Sime RANDOM RADIUS 4FTMFER ZERO Ami RUEUS 
RAMSR AME PMP RRIIT US ' . 

male 19 §lmeF RANLNA AMGLF RETRFEP ZERO abl Tele T 
ANGLE SK ANF [MPR TT 
XPOS=KAUEOUS Carne) 
YPUISSK OSS Te fAdGLEY : 5 

THETA FS SoHE RARE ANGLE RETHFEM ZERO Aw®wD Tabel 
THE THER SME EG bY TP | 

LIFT #EM aT RESINWENG DF FACH FROG 
JPEM=2 


HO 480 Ka] esti 
Cates e THe Ta) 
S=Spea THETA 


eC — 


E 
tik 
CALE Y¥PLT(XPUStxE 
JPFu=] 

GEM ET eue 


CMe T Tivise 
TERS Trh&Te PLOTTIKG 
COLL HY¥PLT(Ga+%.4a711) 
CALL RATT 
Fisiy 


ITC TO RE TS EEN FROG AML PLUT 
ra J PPR 


FEATURES SiUPPRIIE TER 


ae& 


CURE 


Te oe 
nF 


4 
RYIRID PAaTREGERS 


PROLITMERMEMTS Fo FRU 


CU bie fis uy [HASKELL Girdalin i) WAREARLFS 44°) PRIGK ar f40 


EAI OF COMP EL AT Te 
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progra 
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Program for “Random Squares”, iilustzation on opposite page, The top illustration is for the 
i disted, The second fbottom graphic} ig a variation. 
Fi 
R RIM SL 
SOGESS PROGRAM 
WRG) Lia 
SQURCE PROGR AT 


(CAR 1443 PRINTER ; 4 
BIRT R ACR ERR SESES PRUGHARM ED POR CUMPUTER GRAPHICS Anh 4&T BY BILL KULDMY JEL 
DIMEM STUN Abe 2 eH ose ele Abl4e2)e BRL 4, 2} . 
7 PRUWIDE MERORY FUR 2 SFTS CF SOUARES, RAKLUMIZE 
CALL RANST 7 ; 
HEF IME VaRIARLES 
MLifa® & 5 
MY 7 ; ; 5 : 
BSS=THE SIZE OF THE SIME CF THE SGUARE, SSPCTSTHE PERCENT 
OF THE SIZE OF THE TWSTIIF SMUARE 
BS5=1.25 
SSPCT=0.20, 
MFA SS=HSS/ ee ; 
WEIMT 0S JHE RAX THUR AMOUNT THE ITNWER SQUARE MAY VARY 
VLIMTSHERSS=<(HSS#SSPOT“/240) | . 
SET UP CURKERS OF RIG SULARE 
AfllsL}=S HRKES 
Gtle2tle HEBSS 
Al 2, E)=-HFHSS 
Al#?a2Zi= HRASS 
At3,)L)=-HFASS 
ACA,Z I= SHERSS 
Al4abh]= HEASS 
Alo s2d=-HFHSS 
SCALE DOM SMALL SOUARE BY SSPCT 
po lod Jsla4 
no 100 Reka? 
Bede KlsAt Ue PRSSECT . 
IMITTALIZE PLilFTER 
CALL HY¥PLT a+ Qa etd) ss 
KREGT#® DRAWEMG RANDOM SQUARE PODULES 
ho) FOO Jel Ji 
¥O=FLUAT(.) ‘BSS 
no 200 K=} i 
XC =FLUATOK 55 7 : 
JUST DUTER SUUARE TO RELATIVE LOCATION 
nd 201 L=) 
Agi he Leach xO 
Bathe ZlEAbl we 
CONTINUE . ‘ 
DETERMINE X AMD ¥ VARTANLE RASED CM ¥L IMT 
HVARSRANETOREVELOT-(VLIET 42.9} 
YVARSR ANE (OWE TadVLEMT 2a} 7 
AQJUIST TMNER SOUARE Tl) RELATIVE LUCATION, ADD VAR TAMECE 
RO 2oe Mal, 4 
BAthe LISA thie LIFXVAREKC 
BA iB a2 PEAT de At Yo 
Cet T DME 
QHETERPI RE RAMDUPR MIIMBPR (CF TMTERYALS (HETHEEN 2 Amd lod 
NS POSSoer AWE ED I+2 
4 PLOT EACH POMULE 
hi 203 m= by MSPES 


bP 


: CALCULATES RELATIVE SPACTPG BASED DM MSecs 
PeFLoatt—liy(#Secs-<]) 


Moha(d pp PItPeChol4e td) -ASL 4,17) 
ce en dd eae oe | 
MOWE TRE PEM Vir THE L&aST CORMER OF THE SQUARE 
COLL AYH#LT (Rats 2) 
PLOT TwaTERREDIATE SQUARES 
nO 30u T1446 
MEoAh(] « k}+ PC RP LT, 1}-AAL ILI) 
Yasui teebePe (ant letboaad ls aot 
CALL MYPLT tha Yel] 
ChimT fk 
Coie TIsihik 


TERM ERATE 
GALL A¥YOLT tay aad 
CALL RXET 

Fed) 


RES SUPPOE TED 
MICE SS 
WHR TA FEGERS 
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COMPUTER GRAPHICS FOR 


by Kingsley K. Wu, Associate Professor 


Victerla J, Willis, Assistant Professer 


Department af Creative Arta 
Purdue University 


West Lafayette, Indiana 47906 


ABSTRACT 


By means of a user-oriented hidden-line remo- 
val program and some brief instructions on how to 
keypunch and submit card decks, sophomere Interior 
Design students in the Creative Arts Department of 
Purdue University are being taught the use of com 
puter-generated graphics as a technique for pre- 
viewing the design of architectural spaces, 


INTRODUCTION 


This paper deseribes the use of a hidden- 
line removal program used by Interior Design stu- 
dents, The program allows the students to receive 
@lectrostatic and/or ink plots of architectural 
forma and spaces as three-point perspective views. 


The etudents are introduced to computer- 
Generated praphics as a part of a course deyoted 
to various presentation media and kechniques, The 
course ig offered te secord semester sophomore 
students enrolled in the Interior Design curri- 
culum through the Department of Creative Orta ab 
Furdue University. 


The course consists of mini-packs of experi- 


ences set in the following chronological order 
within a 15-week semester, 


WEEE 


Experience Content 1272345 6789 10 11 1? 13 14 15 


Sketching — 
Drafting (plan} ——— 
Drafting (section) -------- =e 


Computer Graphics 


Model Building 


Photography seen eee - ——— 
Rendering 200 ~e eee ee 
Povitelie.© j- << eeceoseaoocooseecank. ‘Sj Soemettieas 


rarer reretere ere errr err re eee eT eee eee ee rs 


STUDENT OBJECTIVES AND EXPERIENCES 


Approximately thirty-five students are en- 
rolled in the course, which is divided into three 
sections which mest at different times during the 
Week. 


Anak etes 


INTERIOR DESIGN STUDENTS 


AT PURDUE UNINERSITY 


Tt is the goal ef this course to provide the 
students with direct experiences in architectural 
drafting and presentation techniques, as distinct 
from a course dealing with the creative or design 
experience, The students, therefore, are asked 
not to design their own buildings, but to change 
spatially complex buildings that are usually found 
briefly decumented in recognized architectural 
periodicals, 


Using only limited infermation, the students 
are asked to explore, underskand, and fuldy docu- 
ment the spaces within the buildings they choose, 
by means of the media presenl in each of the mini- 
Packs, The students have had a course in basic 
architectural drafting and are taking a course 
in rendering concurrently with this techniques 
course, 


On the whele, cthey haye had no contact with 
the computer. APter an approximate one and one- 
half hour theory and procedure discussion pro- 
vided by the instructor, students are equipped 
to produce the ftllustrations as presented in this 
article, The instructor is available from this 
point on ta help locate any errears which may oc- 
cur, 


THE GRAPHICS PROGRAM USED IN TEACHING 


The program used to generate graphics is a 
user-oriented hidden line removal algorithm capa- 
ble of generating three-point perspective draw- 
ings. It 1a capable of making up composite ob- 
jects by using such standard elements as line, 
plane, prism, cone and cylinder, Holes may be 
inserted in any plane, resulting in views of 
Walls with doors or windows. One may also rotate 
and/or translate any of the shapes. A staircase, 
for example, can be generated on its side as a 
many-sided prism, which is then rotated 90 de- 
grees to the ypright position. 


411 shapes and Porms are defined by speci- 
fying the coordinates of corners, end points, 
nodes, of yerkices. Coordinates are get within 
X, ¥, and 2 axes and specified in units, which 
in this case, are ineremented in feat or decimal 
fractions thereof, [See Figure 1.) 


In erder to lessen the possibility of con- 
fusion for beginning students, they are asked ta 
get the origin of the axes at the lower rear left 
hand corner, ad in Figure 2. In this way, one 
fay take maximum use of the quadrant that con- 
tains all positive coordinates, Negative coor- 
dinates, of courage, can be used, as when an ob- 
server moves behind or beneath the structure. 
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Above: Figure 1 + Basic coordinate system for de- 
termining #, ¥, and Z coordinates of points that 
define each geometric shape, 


A perspeccive view 15 generated by means of 
an "observer" card tith the coordinates of a 
point at which one is skanding, and a point at 
Which one is looking, Each observer card will 
generate an additional view, 


LEARNING TO USE THE SYSTEM 


At the beginning of the segment on computer 
graphics [see the Experience Content brealcdown 
referred to earlier), atudents are given a brief 
description af the keypunch machine, A few of 
the more advanced for more adventurous) students 
fio successfully input their data through various 
remote terminals located on campus. Most stu- 
dents, however, will input their data through 
punched cards, 


Computation is accomplished thraugh the 
Purdue Computing Center, which maintains dual 
CDC 6500 computers, Students are encouraged to 
plot several views by using the Gould Electro- 
static Printer, which has a turnaround time of 
1-3 hours, 


When they have corrected ali errors and have 
obtained several desirable views, they resubmit 
their card decks to obtain CalCemp ink plots af 
those views (Figures 3 through 6}, & CalComp plot 
usually requires an overnight wait. 


VALUE OF THE LEARNING EXPERIENCE 


In this particular course, computer graphics 
is not intended to supplant the more traditional 
renderings of the student's project, nor does it 
Serve as an end in itself. Instead, the creation 
of these outline drawings serves the following 
purposes: 


L. Full and accurate comprehension of the studied 
apace is a prerequisite to the computer graphics 
experiance, 


2, Through specification of a variety of spectator 
positions, a student may receive rapid feed- 
back of a "total sense" of the space under 
study. The most advantageous spectator posi- 
tion may then be utilized in perspective ren- 
derings drawn by conventional means. 


3, These outline drawings can a¢rve as a basic 
Framework upon which the student can super- 
impose shades, shadews, textures and color, 


4, The computer is fast becoming a tool readily 
available to the interior design profession. 
This brief introduction to computer graphics 
provides atudents with exposure to an area of 
future development in the professional world, 


5, It is our hepe that some students will go 
beyond this initial contact, net only to con- 
tinue using the graphics package while in 
school += but to pursue coursework in pro- 
Arauming, and to become involved with inter- 
active graphics. This would be the ultimate 


foal of the designer, a8 the computer may 
then be utilized as a tool during the crea- 
tive process of design itself, 


Above: Figure 2 - By placing the origin at the 
deft rear of the floor plane, one may make maximum 
use of the positive quadrant, 


Above: 


in this exampie: planes, holes, prisms fas in rail- 
ings, at the edge of the interior Saiceny) and 2 
cylinder fas seen in the pipe eolumnj. See the 

meat page lor conetluding figures, 


Figure 3 - Various standard forms are used 
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Above: Figure 4 - Holes are used where the building 
wag designed with penetrating spaces. 


Bottom; Figure 5 - The addition of a card with a 
different observer location resuits in an addi- 
tionai output, One may haye as many views as one’s 
time limit may aitow, 


Right, Top: Figure 6 - Ramoval of the floor plane 
and the use of negative ¥ values will generate 2 
view such as this, 


Right, Middie: Figure 7 - The "hole" specifica- 
tion can be used to best advantage where walls have 
a large number of windows, 


Right, Bottom: Figure & - The ease in rotating the 
object te different view points makes this program 
4 good tool for interactive graphics. 
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RE: VIEWING 


by Charles Glassmire 
Learning Systems Department 
Robert Morris College 
Coraapolia, Pa 15108 


BACKGROUND 


When Leonardo intreduced multiple vanishing 
peints inta the flat space of Medieval painting, 
men's ayes lowered from the sky to the horizon, 
and fifteenth century painting began to emphasize 
a more realistic view of life and art. Seeing it 
another Way, an artistic tradition began center- 
ing on the reproduction of familiar objects from 
the world of men, rather than from the world of 
the spirit. Accuracy came to have a certain ar- 
tistic value in the schema of things. 


Not to0 long thereafter, Newton and Leibniz 
Ppropased an accurate way of yiewing continuous 
motion over a distance as a series of fragments. 
The method was called Calculus, and it relied upon 
a radical notion dormant since the time of Zeno's 
Greece, It was at that moment in time that the 
formal structures of the Renaissance world began 
to emerge, and thus, inevitably, to crumble. 


MOVEMENTS IN ANIMATION 


Movements in Animation by Brian G. D. Salt, 
Pergamon Press, Elmsford, N. ¥., 1976., Volume 1 
(text), Volume 2 (tables), is priced at $100. 


This little known set of references was 
written as a practical handbook and tabular re- 
ference for the motion picture animator and anima- 
tion stand aperator in the film industry, Yet it 
strikes ma that the set might be very useful to 
many abeas of computer graphics, particularly the 
computer animator, 


The author of the text, Brian Salt, correct— 
ly observes thak motion in animation is wholly 
illusery, the illusion being produced by a rapid 
succession of static images. If the illusion is 
to be satisfactory, the relationship between any 
oné image and those preceding and following is 
critical, The motion must be pre-analyzed, since 
no peal motion occurs, $0 am to be created ef- 
Pectively, 


These same considerations apply to the gra- 
phics plotter arranging arrays of calculated dots, 
plotter symbols or typographic charackers. The 
tatal object illusion depends upon the interre- 
lationships of pletted pointe. 


Devices guch as interpolation, spline cal- 
cation, and other such "tricks" allow the plotter 
to "fill an” or "amooth out", of otherwise adjust 
the relationships of parts of the image, in the 
samé fashion as the animator deals with the tem- 
poral relationships between plotted frames, 


ANALYSES OF MOTION 


These two volumes provide handy mathematical 
analyses of some types of common motion. Volume 


one contains theory and derives the functional 
relationships. Types af motion analyzed include: 


- linear moves, 

- sinuscidal fairings, 

= moves in constant acceleration, 

- exponential moves, 

- retations and circular pans, 

- simple harmonic motion, 

- moves along curves (exact and approximate 
methods , 

- coordinate systems, 


There is nothing startlingly new here, but 
cechniques of motion analysis from the observer's 
point of yiew aré often avoided in standard mecha» 
nics courses, and volume ane provides a useful 
reference to these methods. 


Yolume two is simply a book of tables with 
tabular values calculated. Buy volume one, and 
generate your own tables with your computer. 


The appearance af these volumes at this 
point in time suggests that we have reached 4 
point of significant mathematical control over 
the conventional motiona of real life, and prompta 
some observations about the past history of the 
aesthetic problem which confronts the computer 
animator arising from the history of the last 
century. 


REALITY AND PORTRAITURE 


For threes hundred yeara after Leonardo, the 
steady gaze of Renaissance men reproduced objects 
on the canyas from a world which never moved fas- 
ter than a galloping herse. Indeed, any one who 
eould afford ta have his portrait painted {moatiy 
The upper and merchant classes} was asked to sift 
quite motionless, while the painter captured a 
"likeness", Every portrait artist knew that the 
Likeness musn't be too accurate {at least if he 
was to have a steady income}. Thus somehow in the 
proceas, unflattering wrinkles and moles dis- 
appeared, noses Were straightened, and weak ching 
were miraculously atrengthened. (See the next page 
for examples of “hyper-realiatic" portraits by 
Albrecht Durer and Rembrandt. } 


PHOTOGRAPHY VS. PAINTING 


It wasn't until the process of photography 
Was revealed to the French Academy in 18439 that 
"realistic" reproductions were improved upon. But 
exposure times for the early platas were so long 
that the only objects that could be photographed 
Were motionless treas and buildings. Paris was 
depicted in minute detail as a dead and lifeless 
city. Its people moved far too rapidly about 
their buginesa to register on the slow photogra- 
Phic plates. [A study of these early photographs 
reveals this static quality.) 
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Above: Examples of Mighly reaiistic portraits 
that were executed Before the invention of phote- 
graphy. At jert, Detail of a self-portrait by 
Albrecht Durer, Right, dataizl for portion) of = 
portraié# by Rembrandt of his mother, painted in 
1635, 

These difficulties didn’t bother the general 
population, and they seized upen the mechanical 
image-maker with a surprising passion, Within a 
few years portraiture was technically improved, 
and tines formed at the Daguerrotypist's shop, 
sometines for hours, 


“Robert Taft estimates that in America by 
1650 some twa thousand operators were serving a 
population of about twenty-three million." ¢1l/ 


BARLY PHOTOGRAPHIC PORTRAITS 


The pertrait process required the sitter to 
don his best auit of clothes and place himself in 
a chair before the camera, inserting his neck into 
a kind of iron collar fer immobility; then to suf- 
fer in motionless silence while the portraitiat 
counted off the minutes, The stiff unsmiling 
"likeness" which resulted is a classic example of 
the process whereby we shape our tools, and then 
our tools shape us. 


Immediate confusion resulted between the pho- 
tagraphic image and its corresponding real object 
in nature. Excited journalists and wags sang 
the praises of the new invention: 


"Jules Janin wrote that the daguerrotype: 
‘is not 4 picture,,.you wlll write to fame: send 
me by post the Dome of Saint Peter's: and the 
Dome of Saint Peter's will come by return mail', 
Le Maniteur Universel stated the equation of pic- 
ture and reality stall mora axplicity: ‘This is 
nature herself...we count the paving stones, we see 
the dampness caused by the rain, we read the in- 
scription of a shop sign'’," /2/ 


Above: "Man Running" by Fadweard muybridge, a 
Precursor fo present-day animation, His studies 
influenced phetegraphy and animation greatly. 


This epistemological confusion remains with 
us ta the present day. 


THE SYES OF THE NEW AGE 


some painters daclared that painting was dead; 

others that painting was freed from the drudgery 
of making portraits. In any case, the influence 
of these two media upon each other was immediate 
and powerful, /3/ It sometimes seemed that the 
object-in-Ltself got lost in the battle of pro- 
cesses. The mechanical image maker was destroy— 
ing every senge of man's unity in a new world of 
change. 


The photograph played a central rele in shap- 
ing the eyes of the new age, Less than thirty 
years after Daguerre's revelation to the world, 
the Impressionist painters appeared with a start- 
ling new viaion which was strongly influenced by 
the camera eye, Aas usual the eritics were out- 
raged. It was the same old argument: "A cow 
shouid look like a cow", 


The American art critic 5, dartmon wrote: 


"The Impressionist painter depicts life in 
scraps and pieces, as it appears on the ground 
glass af the camera... .Impressionistic composition 
is unthinkable without the application of {leéna) 
focus...and it was the appearance of photographic 
images in the (1°)60's that taught the painter to 
see and represent life in focal planes and divi- 
Siong...!" fa? 


OPTICAL P&INTING 


seurat, @ leader of the Pointillist school 
of painters, claimed to be the firat to invent 
what he called "optical painting". The Impres- 
sionista said that they were depicting nature as 
it really was, The Pointilliats applied pigment 
to the canvas with only the tip of the brush, 
constructing the image teticulously from tiny 
dota. This style depicted apparently selid 
forms when viewed from a distance, but when the 
viewar approached the canvag, the illusion of 
Solid object reality was shattered, This ritual 
destruction provided resonances still felt by the 
image-making systems of the twentieth century: 
photography, half-tone Lithography, motion pic- 
tures, television, and computer graphics. 


Above: A patient iady sits rigidly for her “Iike- 
ness, While the portraitist counts the minutes, 
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Above: he effect of light and shadow in the work of Seurat, the pioneer of Pointiliism, At right, above: 
A marked contrast in mood and subject matter is a detail of "Strange Bird" by Duane Palyka, The “impres~- 
sionism afforded by the Evans-Sutherland frame-buffer system gives the computer artist a renewed creative 
vocabulary, Selov; Detail of "Cybernumerics" by i. Philip Peterson is another example of "computer 


impressionism’, 


As the real ohject was replaced by the illu- 
sion=of-real abject in the time's eye, it became 
evident that the cement holding together nine- 
teenth century reality was quickly evaporating. 
The very dimension of space was challenged, and 
as Heisenberg has neatly demonstrated to modern 
physics, when a physical quantity is closely ob- 
served, Ehe act of observation changes it. The 
process of observation is inherently a distort. 
ing process, Thus when the standards of dinen- 
Sion Were scrutinized, the cultural sense of time 
could not remain unaffected. The Lorentz Trans- 
formation later demonstrated that length is a 
function of time, 


As the nineteenth century dissolved into the 
twentieth, the change was abrupt, silent and 
total, 


COMPUTER GRAPHICS AND THE IMAGE-MAKER 


Three quarters of a century later, the field 
of computer graphics devotes an intensive main 
thrust of theory and aesthetics towards reckify~ 
ing the disaster, reassembling the image-ob ject 
from the fragments left by Seurat a century ago 
inte a viable and aesthetically acceptable three- 
dimensional selid form in time. The image-object 
45 once again under smooth and total control of 
the image-maker. When the task ia done, the hid- 
den dimenaion of a néw universe will be revealed 
to those with the courage to see, 


"The history of the living world can be sum- 
marized as the elaboration of ever more perfect 
eyes Within a cosmos in which there is always 
something more to be seen," /5/ 
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Below; Detail of “Cybernumerics" (see discussion 
above}, @ portrait of Nerbert Wiener, 
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COMPUTER ART: 


by Edmund ¢, Berkeley, Editor 
Computers and People 
815 Washington St. 
Newtonville, Mass. 02160 


POSSIBILITIES FOR 
FUTURE 


IMPROVEMENT 


“Why is it that computer art up till the present has 
been judged inadequate hy so many non-computer persons? IT 
think theré are a number of reasons; and I think that if these 
reasons are considered carefuliy by computer artists, and re- 
moved, computer art could become interesting, important, rich 
in impressions, and really beautiful, 


FIFTEEN YEARS OF PUBLISHING COMPUTER ART 


The magazine “Computers and People" {formerly 
"Computers and Automation") has been publishing 
computer art in its August issue for 145 years, 
from 1963 to 1977 inclusive. First we called the 
art section of the August issue a "Computer Art 
Contest", and awarded a first prize, and displayed 
the latter on the Front cover of the August issue. 
The August issue was devoted during those years 
predominantly for displaying new forms of compu- 
ter art, But after some years we renamed the 
August art section and called it a "Computer Art 
Bxposition", I would estimate that we have pu- 
plished something like 500 pleces of computer art 
in total over these 15 years, 


THE QUALITY OF COMPUTER ART? 


With 500 samples to refer to, has any computer 
art been published in "Computers and People" that 
is really beautiful, interesting, important, and 
eich in impressions? 


I have to confess that I doubt it, Certainly 
if we consider the comments that we have received 
from many non-computer people and many non-computer 
critics, the verdict is either no or very little, 
They look at the art; they become quickly bored, 
and they soon Leok at something else. 


Why is it that computer art up till the pre- 
gent has been judged inadequate by so many non- 
computer persons? 


I think there are a number of reasons; and I 
think that if these reasons are considered care. 
fully by computer artists, and removed, then compu- 
ter art could become interesting, important, rich 
in impressions, and really beautiful. 


COMPARISONS WITH GREAT PAINTINGS 
fone of the computer art which we have pu- 


blished, it seems to be, can held a candle to some 
of the great paintings of the great artists: 


- "La Source", a lovely nude girl, holding up 
an urn on her shoulder out of which 


water is flowing, by the French painter, 


Tngres; in the Louvre of Paris; 
- “Wheat Field and Cypress Trees" by Vincent 


Yan Gogn, a vibrant flowing golden field 


merezing with an intense blue-green sky; 
in the Wational Gallery, London; 


- "The artist's Garden" by Claude Monet, a 
sun-filled garden with a small girl, 
clad in blue and white leading other 
figures down the garden path, from 
the National Gallery, Washington, D.C.; 


- "The East Wind" by Dugald Stewart Walker, 
an illustration for an edition of Hans 
Christian Andersen's "Fairy Tales", 
printed about 1910, 


Above: he Artist's Garden by Claude Monel, 
(See comments above, } 


COMPARISONS WITH GOOD PHOTOGRAPHY 


None of this computer art, it seams to me, can 
cofipare with black and white photographs of such 
aubjects ag these: 


- a stream With rapids and waterfails flow 
ing among granite boulders; 


- a Winding road through a forest of tali 
trees covered with leaves; 
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- a flowering meadow in the spring, with a 
contrasting pattern of recks and grass; 


= a heavily wooded area of towering trees and 
overgrown vines. 


Below: An idyllic wooded scene, in which the eye 
Can continue on in an imaginary journey. {Photo- 
graphs on this page are by G. Hertlein, from Lower 
and Upper Bidwell Park, Chics, Californta.} 


Above: Details from a basait-reck streen field, 
with remnants of prior growth contrasting with new 
Spring flowers, Below: Wild grape festoans a dra- 
pery canopy in a grove of ancient oaks, the site of 
the film "Robin Head" , 


Why doos it happen that computer art so far 
has not achieved a considerable succeas in art and 
in popular recognition? 


I think there are a number of reasons, and I 
shall discuss some of them. 


FLAT DESIGN INSTEAD OF SOLID PERSPECTIVE 


Computer art is often go Flak ag to be tyo- 
dimensional in space, instead of appearing solid, 
using three dimensions and perspective. After a 
person has looked at designs made up of many cross- 
ing lines, arrangements of curves, and randem cel- 
iections of various geometric figures of random 
sizes and random shapes, he Feéls he hag seen a 
great deal of computer art, and he becemes bored, 
This kind of computer art is much like the designs 
of a child in the kindergarten; only the doting 
parent and the fond teacher find them "delightful", 
while the ordinary person says "What is so wonder- 
ful about that?" 


I would like to see much more use of pergpec- 
tive, much more depiction of solid forms, The 
planet earth, the world of man, and everything in 
them possesa a great deal of solidity. 


NON-REPRESENTATIONAL INSTEAD GF REPRESENTATICHAL 


For all human beings the werld is full af com- 
mon objects and scenes: trees, hills, rocks, waves, 
oceans, houses, people, faces, and far more -- 
together with an crientation that is vertical and 
horizontal, Who would enjoy seeing a human face 
upside down -- or a sandy beach on its side? 


Below: The world of nature can be an endless 
source of insplration for the comouter artist, 

The sketches shown are from Drawing Scenery; Land- 
Scapes and Seascapes by Jack Hamm, published by 
Grosset and Dunlap, New York City, 1972. ALbhough 
mathematics and science are viable subjects for 
computer art, so is the world of nature, 


COMPUTER GRAPHICS and ART for August, 1977 23 


Art regularly intends to give a message to 
the benoider, and it is very inefficient to split 
the viewer's attention, ome sart paying akLention 
te the message, and the other part trying to adjust 
(rotate) an unfamiliar orientation. It 1s also 
inefficient to have one on tap of the other of 
several scenes of cbhjects, such as a mountain, an 
otean, and a house, penetrating each other, equal- 
iy represented. Any artistic message becomes sc 
cluttered that most viewers will turn away in con- 
fusion. 


It seems to me that great art is of necessity 
representational, It represents some kind of fa- 
Miliar object or scene together with a represente- 
tion of some kind of mood or emotion or feeling or 
coloring (metamorphorically)] or way of viewing the 
abject of scene, so thal a message comes through to 
the beholder: for example, "This is 2 rock, and 
this is the way I once saw it, transfigured." 


Over and over again computer art is abstract. 
A little is ail right. 4A steady diet is ohjection- 
able to ma. Almost nothing in the ordinary world 
corresponds ta the abstractions, Such art is like 
the picture of some totally unfamiliar machine. It 
has no message, except "I don't underatand it" to 
the ordinary viewer, People turn away from it. 
"Tt does not appeal to me", they will say, More 
precisely the behelder could say "It does not apeak 
to my condition", or if he is familiar with the 
language of the communication experts, he will say 
"There is se much noise in that message that I can 
find no worthwhile infermation in it.” 


Below: Castrovalva by Maurice Escher, a Lithograph, 
signed and dated in 1930. Om this page other illus- 
tratiana of Escherts works are shown as examples of 
the principles discussed in this article. His art is 
timeless, af the past, yet Filled with futuristic 
Qualities and ideas, including the concept of meta- 
morphesis and transformation, so popular in computer 
art today. Here art transcends technique. 


s 
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Below: Detail of Metamorphosis IT, 1939-40, 

by Maurice Escher. One form is transformed into 
another, featuring the world of nature and tian aa 
a unified entity, The viewer never tires of this 
quality of art, and repeated studies of this work 
only rayeal new insights and ideas, Although the 
work 18 representational, it does not copy nature. 


(cea 
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Below: Prickly Flower, 1936, a wood engraving by 
Maurice Escher, Although nature is the source, 
Lhe artist has stylized and made more minimal, the 
flower design, and rotated the form. 
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INSTANTANESUS MOMENT INSTEAD OF HISTORICAL 
EXISTENCE 


Computer art so far anpears to express an 
instantaneous moment only. But a good picture 
regularly represents not just one instank of time 
or oné momentary event, bub many historical events 
or happenings. It shows the way an object or a 
acene has grown or decayed, began, flourished, 
and collapsed. 


The pattern of pine needles under a pine 
tree can show pine needs that have just fallen, 
and underneath them the needles that fell a year 
age, and underneath them those that fell two years 
ago, and so on. Their color changes, their tex- 
ture changes, the amount of decay increases. Fur» 
ther down the pine needles decompose into humus. 
If there is a wagon track or a horsets hoofprint, 
its edges will show a historical sequence, A 
good picture can show or indicate 211 this, the 
dimension of time and history. 


The same is true for rocks in a roaring stream, 
where there is a hard basalt dike cutting through 
much sefter sedimentary rock layers. Some of 
the rocks will srode swiftly, some will erade 
slowly. A good picture can reveal bistory. 


A good artist thoroughly knews the detailed 
characteristics and historical events that he is 
reporting on. And he can make these real and yi~ 
vid ta the beholder, And then he can add his ex- 
pression of mood and feeling and atmasphere, etc., 
to what he is depicting. 


People understand more and enjoy art more when 
they ¢an look at all the scene shawn and find in- 
teresting and challenging things toe observe. The 
artist Arthur Rackham madé a reputation for him- 
self by drawing trees with knetholes that seemed 
ta jook, and little figures of animals, fairies, 
and elves nearly hidden, in his illustrations for 
children‘s books, Another example is the exten- 
sive body of lithographs and woodcuts by the 
famous artist, Maurice Escher, and the viewer 
never tires of Finding new ideas in his works, 

A great artist is likely to show many relatively 
hidden yet interesting détails in his representa- 
tion of past events in his pictures. 


Below: Medium-Size Persian Medailions, by Gregory 
Mirow, from his book, A Treasury of Design for 
Artists and Craftsmen, published by Dover, New 

Yerk, 1969, Why not weite a computer pregram to 
take medallions like these? One quadrant is pro- 
grammed, and the other three quadrants are mirrored, 
The design may be digitized initially, or put 
through a curve-Pit routine. Excessive emphasis 

on angularity in art becomes bering, 


Above: Chinese Bronzes - Bird, from the Chang and 
Chou periods, 1st millennium 8,C, is an exemple 

of curved, decorative forms found throughout man's 
art. Computer art is excessively angular, due to 
point to point programming of X/¥ coordinates. I 
would like bo see more curved art, as featured on 
these pages. Below: Souquet by Cregory Mirow. 


liny not a computer program to make a floral cluster 
like this? The above designs are readily programmed, 


STIMULATION OF THE BEHOLDER 


I think the basic quality of great pictures, 
great photographs, and great desicna is that one 
can look at them repeatedly for a long time, and 
discover more and more and more of inberest and 
delight and "beauty", 


Is beauty in the eye of Ehe beholder? Cer- 
tainly, if chimpanzees were establishing standards 
of beauty in a chimpanzees culture, the beauty of 
Some chimpanzee faces would be "obvious" to chime 
Panzees, and similarly beauty in seme human faces 
ig "obvious" to human beings. Yet the type of 
beauty of a human face is clearly dependent. upon 
culture of a particular society of 2 varticular 
time, 


It seems to me, that for a beholder, interest 
and delight in art depends on recognition of ob- 
jects and scenes, and richness of detail, all 
suffused with a way or manner or technique of 
conveying emotion or feeling or mood, In this 
way, messages both intellectual and emotional, are 
conveyed to the beholder, and he is greatly sbimu- 
lated by "beauty", 
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DESIGN TECHNIQUES AND ART MATERIALS 
IN COMPUTER ART 


by Grace C, Hertlein, Assaciate Profeasor 
Department of Computer Science 
California State University, Chica 
Chico, California 95929 


INTRODUCTION 


The programmatic aspects of computer art are 
highly developed at this time. Fifteen yeara of 
practicing computer art have allowed artista to 
explore a range of approaches. These are pro- 
frammatically very persanal, creative, and they 
are sophisticated technically. Dissemination of 
routines from one campus to another is at least 
moderate, There is still, hawever, a tendency to 
behave like gourmet cooks, and many computer ar- 
tists are reluctant to share their inner secrets 
With another, in fear of being surpassed by the 
recipient ef the "recipe", 


Today, a computer computer artist can often 
tell how a given work was programmed, and in ad- 
dition, the artiat can generate the algorithm to 
reproduce the technical aspects of the original. 
Many thousands of persons have studied computer 
art since the early sixties, and specific methods 
to achieve varied effects are a known foundation 
in this new discipline, 


It is becoming acadeiically fashionable to in- 
troduce courses in computer art -- and this pre- 
sents difficulties, because it represents materials 
from computer acience and art. Courses on this 
topic tend to emphasize one aspect of the subject 
more than the other, and this is a natural tendency. 


The “ideal” course in computer art is a balance 


between the technical, and the artistic, The field 
itself may be represented as a continutd: 


ART @222 ooo eo ee es COMPUTE SCIENCE 


The continuum may be expressed more adequately 
in the form of a cirele, eliminating the either/or 
attitude of the above diagram: 


ci 
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The implications of computer art and art tech- 
niques have been discussed by this writer since 
1970-1972, In looking back at this early wri- 
fing, although the implications of the importance 
of art were definitively reviewed and analyzed, it 


was nok until 1973, that the author departed from 
a marked tendency to exploit art materials from 
the plotter. This occurred as a result of using 
a microfilm plettier, with film output, /1/ It 

may be that most of us are hardware (and software} 
dependent in our approaches ta creativity, and 
that when a new system is available, renewed crea- 
tive experiences naturally occur, 


The purpose of this article is to share clags- 
tested design technioues to achieve personal ma- 
dules that are then manipulated in computer art, 

In addition, this article revilewa varied art ma- 
terials {including photography) for final works 
of computer art, Although programmatic tech- 
nigues are abundant and well disseminated, the 
equally important aspects of art techniques are 
almost non-existent, and kittle has been published 
on this topic. 


BELOW; A portion of the sculpture, City Series, 
consisting of 20 modules, executed in 1970, by 
tine author. 
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PROGRAMMING - THE FOUNDATION OF COMPUTER AST 


In this article, there are brief references to 
the programming aspects of computer art, While it 
ig an interdependent, significant aspect of the 
aubject, 1t is not the purpose of this paper. For 
thoge who are interested in observing how art is 
integrated with programming, two recent papers are 
cited: (1) COMPUTER ART FOR GENERAL EIWICATION /2/ 
and (2) COMPUTER ART FOR COMPUTER PEGPLE - A 
SYLLABUS /3/. 


Tranapertable libraries af subroutines to 
achieve and vary computer art haye become tore 
commcn. User-oriented art systems have been de- 
veloped for nan-computer scientists to achieve 
both static and inberacbive art forma, Compu= 
fer scientists engaging in computer art haye be- 
cane sensitized to art, and artists haye become 
adept at programming, The "Bible" af graphics 
practitioners, Hewman and Sproullts Principles 
of Interactive Graphics, /4/ has allowed re— 
searchers and students to become far more kKnow- 
ledgeable about the programmatic aspects of com- 
puter graphics. The superior bibliography of 
this text has been augmented by other reference 
sources available ta graphics people, iZxamples 
of these sources are the Visual Arts Bibliogre- 
phies published each spring by Computers and che 
Huttanities magazine; /5/ the interdiseiplinary 
graphics bibliography of Jackie Potts; /6/ and 
the detailed hibliagraphy of the author, /7/ ga- 
thered far the California State University Sys- 
Lem. 


Tn addition, graphics system Libraries are 
highly developed at many institutions. Technical 
reports by these davelopment centers are readily 
avallable, at little or no cost. There is a 
marked tendency to plan transportable systema 
and te disseminate libraries, as opposed to the 
previous cottage industry approach, of each ine 
stallation simultaneous re-inventing the graphics 
wheel, 


BELOW: Coftputer-Resigned Textile, from a erouping 


of textiles executed by the author in 1976, The 
desian is from the City Series. 


‘| 


Examples of these graphics/art systems are: 
Jerusalem, Israel, /8/ by Vladimir Bonatié: another 
at the University of Munich, Germany, /9/ by Heiner 
Schnesbergerj; a mathematics/art syatem at Georgia 
State University, Atlanta, /i0/ by Jean Bevis; an 
ari system shared by the California State Universi- 
ty and College Syatem, /l1/ developed by the au- 
thar; SFLAT by John Skelton and his colleagues /12/ 
at the University of Denver, Colorado; and AAT I 
by Katherine Nash and Richard Williams /13/ at the 
University of Minnesota in Minneapolis. 


These aré but a few of the many varied and 
highly developed art systems burgeoning through- 
out the world. 


Emphasis on Programming - A study of these 
ayatens, and an analysis of the voluminous refer- 
ences cited before, reveala a wery heavy emphasis 
On programming, with far less information on tech- 
niques of design and art material presentation. 
There is a change occurring, as the fashion of 
programming dominance gives way to a focus on the 
product, which ig a computer program that produces 
Works of art. The final work of art is inade- 
quately developed if the output relies on indus- 
trial papers, A recent editorial by the author /15/ 
delineates the marked trend of taking computer art 
back inte art, 


Pinal Products - Based on the avidence of in- 
numerable final products of computer art dlaplayed 
at national and international exhibitions, a cri- 
tical observer of art can readily surmise that the 
art aspects of computer art are unknown, unde- 
veloped, and inadequately presented to students, 


There is still a bendency to overemphasize the 
program, perhaps indicating a desire to be "seien- 
tific" and intellectual, wherein the idea {pro- 
gram] is everything. Probagonists of pracramming 
vs, art are unaware of the supposed unity of art 
and science that is part and parcel of this new 
medium, European computer artists appear to be 
more sensitive to art materials than those in the 
United States, This topic has been discussed elo- 
quently by Herbert Franke in many of his weitings. 
/15,17,18,19/ 


In summary, the viewer judges a work of art 
by the work of art. Computer art is not a pro. 
gramming competition, and the work of art is net 
the program, aithough the progran is an essential 
and Significant part of this medium. 


A NEW TREND 


The exhibition, “Cybernetic Serendipity", will 
fo down in the history of computer art as that im 
portant "first". The potential of the unisn af 
art and technology discussed in this exhibition 
fand text] /20/ has become more than mere pro- 
mise, 4A marked trend is visible in computer art: 
computer art in the varied arts, An example of 
this trend was the ICCH/2 Exhibition, organized 
by the author for the Second International Con- 
Terence of Computers and the Humanities, /21L/ 
héld in Los Angeles at the University of Southern 
California in April of 1975. Fhe exhibition of 
150 international invited works was shown at 
other conferences and universities, including a 
special Eastern showing in New York City at BOC 
'Té. /22/ This showing of international art is 
on indefinite loan to ACM, New York City, 
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In this particular exhibition, very few final 
works were printer/plotter/C&T output. The few 
examples of direct computer output were deliberate- 
ly shoem to illustrate the role of the computer as 
a desimeing agent or colleague, Computer art has 
become an intermediate step in the process and fi- 
nal presentation of art. (See the detailed charts 
in reference #15.) Computer art has cutput in 
many diverse forms: painting, sculpture, photo- 
#raphy, serigraphy, lithography, etchings, rug 
and textile design, weaving, ¢tc. 


Last year's NCC Art Exhibition consisted of 
364 works /23/, and in many cases, art techniques 
were highly developed, {150 of the 364 works were 
IGCH/2 art.) In that large exhibition, it was 
obvious that only novices still worked with white 
industrial papers {and printer output) as the 
Final presentation form. In meeting with con- 
ference abtendees at HCC "76, there appeared a 
need for discussion and dissemination of tech- 
niques regarding design development and art ma- 
Lerial presentations. 


Earlier the interdependency of art and com- 
puter science was reviewed, and it is recalled at 
this point deliberately. Hany NCC attendees wan- 
ted the “old kind” of computer art - innumerable 
interference patterns, depandency upon mathoma- 
tically designed designs, and lack of material 
development, Hundreds of people did not Like 
the computer-designed serigraphs (silkscreens} 
from the Systems Dimensions Limited Collection. 
(For illustrations and comments by the artists, 
see the May, 1976 issue of CG2A 23/7.) 


LACK OF EXPOSURE AND STUDY OF NEW TRENDS 


One very important reason for lack of ex- 
posure and study of new trends is the absence 
of definitive literature on this topic, Ina 
greal proportion of conferences, recommended 
page lengths of papers are far too shorl to ar 
ford anything but the "sizzle af the steak", and 
therefore, definitive details from the author are 
required, This can become a burden for prolific 
authers, and for years, correspondence is re- 
céived on the same topic, Another example is 
this: "Please send me overything you have on 
computer art’, (This is generally a query frou 
overgeas correspondents!) 


Tn addition to lack of information on design 
and art maberial development in computer art, 
fanny artists continue to explore design tech- 
niques and sources that have surfeited computer 
publications for the past twelve to fifteen years! 
(They must not read.) For a Drief period of time, 
there appeared the philosophy, "It was created 
With the aid of a computer -- therefore, it isa 
more perfect art", The computer field, in 1ts 
newness, has naively fallen in love with Ltself, 


In my work that often includes arranging na- 
tional and international computer art exhibitions 
and editing of articles and perisdicals on this 
subject, hundreds of works arg reviewed from all 
over the world. This is a continuing pracess, 
Repeatedly, entrics are submitted that compare 
programmatically and artistically with the exer- 
gises executed by my studénts during their first 
few weeks of exposure to computer art, (In the 
case of students, the work is kindly but respect- 
fully returned for further development,) ‘This is 
not possible outside the classroom. It is a knowm 
fact thak artists and writers do not want construc- 
tive criticism--merely acceptance and praise, 


What are reasons for such lack of develop- 
ment? One important reason is that many practi- 
éing computer artists are not able ta travel and 
to see large national and international exhibi- 
tions. Many exhibilions cannot affard to pro- 
duce catalogs, and the iatter are in black and 
white, to reduce cost. Dissemination of these 
publications is very limited, 


In the study of art, it Ls important to phy- 
Sically see actual works, and Lo respond to color, 
Size, mood, etc, This is true of fine art and of 
computer art, 


However, computer art exhibitions are pub up 
yery briefly, and taken dow at the end of con- 
ferences. The limited exhibitions featured in 
university Balleries deo not have sufficient furd- 
ing for extensive, diversified international col- 
lections. Computer art exhibilions should be 
mounted by computer Firms, and toured for modest 
rentals for the benefit of computer peonle and 
Graphic artists. Sharing and rental of superior 
exhibitions could make computer art possible for 
more people, 


In suimary, exposure to the best of Lhe com- 
puter arts would result in an upgrading of the 
state of computer ark now seen in current peri- 
odicals and exhibitions, 


BELOW: A few examples from the Systems Dimensions 
Limited Collection. The Cube: There and Variatiot 
series, by E, Zajec. BOTTOM ILLUSTRATION: Segrid 
by John Roy. Hoth are serigraphs of computer art, 
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I - TEACHING COMPUTER ART AND THE DEVELOPMENT OF 
TESTED TECHNIQUES 


During the past seven years, the writer has 
generally taught three courses per semester of 
Varied appreaches to computer arL. At Limes the 
offerings have been enriched by senior/graduate 
seminars in graphics software development. Se- 
yeral approaches have been researched and tested: 


1. Introduction to Computer Art - We have tested 
many Versions of an introductory course, and 
have retained a Freshmen/Sophomorse oricnta- 
tion for General Education students. This 
courgé is not intended for computer science 
majors and miners. Canned programs and sub- 
routines are used. At the present time two 
very different versions of user-oriented rau- 
tines are being tested, to greatly simplify 
the programmatic aspects of this course. A 
recent paper /24/ discusses this course in 
great detail, 


2, Gombuter Art for Artists - f course was de- 
veloped for the Scheol of Art and Art History 
at the University of Iowa, Lowa Clty, in 1973 
and 1974 and tested Chere. Changes and adape 
tations have occurred since, with emphasis on 
the applied arts. After Leaching several very 
different versions of this course, it is be- 
lieved that a modular approach of specific 
teples is perhaps better suited to artista. 

A recent paper by Joan Truckenbrod from the 
3rd International Conference of Computers and 
the Humanities /25/ introduces computer use 
as one element in a Beginning Design class. 
The paper by Kingsley Wu and Victoria Willis 
f26/ in this issue also uses the computer as 
one element in an Interior Design course. At 
the present time the author is drafting a 
paper on modular approaches to computer art, 
to be published in the dinter of L977. 


3. Computer Art for Computer Scientist: - A 
spacial technically-oriented syllabus has 


been class-tested for intermediate bo ad- 
vanced computer scientists, It includes 
design material emphases, yet deliberately 
focugeg on technical aspects of benefit to 
computer science majors and minors: seft- 
ware development techniques, and research 

in somputer graphica interdisciplinary ap- 
plications. /27/ This course includes a 
generous exposure to art materials, includ- 
ing photographic manipulations and serigraphy. 


summary - In the teaching of computer art for 
different types of students, many specific tech- 
nigues and exercises have been class-tasted and 
retained over a period of seven years. This haa 
represented a search for beginning principles of 
computer art, and énduring techniques. It has 
been aided by the help of hundreds of enthusias- 
tie and artistic students from many disciplines, 
We have found repeatedly, that the work of one- 
semester students can result in professional- 
looking, very personal computer art that Includes 
art papers from plotters, photographic manipula- 
tions, and varied final presentations of camputer 
art. 


ABOVE: fFaumband mit Prei Knoten by Dr. Herbert H. 
Franke, is an example of a mathematically-based 
computer art, phetographed from a cathode ray 
tube, CHT graphics are assthetically offéctive, 
because of the luminosity of Lhe Light araas of 
pattern. {A reversal print of the same graphic, 
in which the pattern is black, is not as attrac- 
tive, in thal the excessive black pattern connotes 
a nervosity, because of the number of Lines.) In 
addition, this graphic has been manipulated pho- 
tographically, by use of a coarse-grained photo- 
graphi¢ sereen, as used in the applied arts. It 

is an example of "opposites", in which the fine 
Lines nave been altered to achieve a fuzzy effect, 


It is net possible within the confines of 
a single paper to discuss every aspect of veach- 
ing these courses in compuler art, AS an appen- 
dix ta this paper, an abstract of references #24 
and 427 is included== a3 information for people 
Rho are in process of introducing courses in 
computer art. 


Ii - DESIGN AND MATERIAL TECHNIQUES 


A, [Enitdal Sessions - A very brief discussion 
on beginning prograsming and designing ia given 
Pirst, to emphasize the need to begin designing 
and using 2 graphics system immediately, Stu- 
dents begin Phase I of designing and programming 
by sketching something during the firat class 
pericd and actually programming that design the 
first day, (Examples of beginning| designs and 
programming are given as illustrations.) 
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Here are bypical beginning assignments: 


WEEK 1: Program a well-developed continuous 
line design, and décrement {deercase] it towarda 
a specific origin an assigned number of times. 


WEEK @: Se¢in sketching for Phase II (more 
personal designs} and cantinue with Phase I de- 
signs. Add to or subtract from the first contin- 
uous line design, decrementing it as before, Re- 
store the values and decremént the design towards 
a second origin. 


WEEK 3: Explore innumerable derivations of 
Phase IT designing {Design Derivation Exercises), 
and Simultaneously take the first {continuous line} 
design through @ curve-fitting subroutine from the 
@raphics library, Compare and/or combine curvi- 
dinear va, rectilinear versions. 


ABOVE; Examples of Static, Symmetrical Design, 
from the auther's lecture notes, 


WEEK 4; Take Phase Il designs (more perso- 
nal than the original continuous Line design, and 
repeat the exercises of Weeks 1-3, {The student 
here is using Known programmatic techniques and BELOW: 
merely supplying néW data, making the change very author's notes. 
readily.) In addition, take the first designs, 
and manipulate them with a canned 3-E routine from 
the graphics library. Analyze all four versions, 
and begin to note on paper a personal direction, 
using the STYLISTIC ANALYSIS OF COMPUTER ART 
as a Buideline. [Ineluded as an Appendix.) 


Heparting from the Symmetrical, from the 
BOTTOM ILLUSTRATION: Focus on 


Symmetry, with Dark and Light Areas. 


summary - By che end of week four students have 
at least a moderate idea of a personal approach to 
computer art. They also receive a brief exposure 
to art materials during this time. Beginning ar- 
tists work on industrial papers for weeks 2 and 3, 
then switch during weeka 3 and 4 ta art papers 
and an introduction to photegraphic manipulation. 
(See the brief slossary of unique terms used in 
teaching, at the end of this paper.) In all ap- 
proaches, designing, materials and programming are 
integrated, each facet important and interdependent. 


BELOW: FTilustrations from Homage to the Square 


Derivations, from lecture notes hy the author, used NOTS: The illustrations shown 
to illustrate simple concepts of variations of a are template drawn, and are used % 
decrementation of the square. Darker lines illus- 45 overhead transparency visuali- 


trate use of two colors, in art material use. Zations in lectures. 
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ABGVE: Typical Continueus Line Designs, drawn and 
oragramned by atudents during the first laboratory 
period. These same designs may be put through a 
curpve-fit routine, to achieve a curvilinear form, 

and manipulated by referencing subroutines on the 
graphics library, The initial patterns may also 

be manipulated through an easy 3-0 routine. 

BELOW: Computer Science Template Sketches, samples 
from the 


of initial modules from the IBM template, 
author's lecture notes. 


B, The Search for a Personal Direction - A mathe- 
mabician may choose mathematics as a basis for a 
personal direction. The manual artist cen achieve 
stylistic analysis exercises of manual Fine art and 
emerge With a continued development of previous 
work. Here if is important that some sense of cone 
tinuity is attained by the artist, relating com- 
puter art ta known methods of working. 


Yet how does a computer scientist, or a per- 
son from Geology, Sociology, Education, ete, 
choose a "personal direction" in computer art? 
The system we use takes a person where they are 
design-wise, programmatically, and helps them to 
achieve a néW plateau. We use several approaches: 


l, Exposure to art slides of computer art; 
3 


2, Analysis of actual samples of art; 


3. Analysis of computer art examples from 
exhibltion catalogs, and texts; 


4, Lectures on the analysis of manual and 
computer art; 


5. Use of the checksheets for the analysis 


of art; 

6. Design derivation exercises from varied 
SGUrcEes ; 

7. Material explorations of a diverse 
nature, 


C. Verbal Analysis and Personal Responses to Art 


In using a computer in the humanities, there 
is a necessity to analyze what is to be accom- 
plished, with specific objectives and sequences 
of steps in mind before doing the work, The exe- 
cution of art is solving of a problem. In order 
to accomplish this analysis, it is necessary toa 
become more verbal and analytical about art, In 
addition to being aware of personal responses to 
art, there is a necessibly for identifying why one 
has a specific reaction. Further, it is neces- 

ry to identify whether the reaction is an ob- 
jective or subjective one, 


This vérbalization and analysis is integra- 
ted with the anproaches listed above. Here is a 
brief breakdotm of how this is accomplished: 


i. SLIDES - During a first session, 100- 
150 slides are shown, Individuals respond to 
work, and begin to analyze what they like and 
what they do not like, (Identification of a ne- 
gative reaction, as well as a positive one, offers 
tany clues in this search for self-expression. | 


2. SAMPLES OF COMPUTER ART ~ 50-100 works 
of varied computer art are brought to class. 
Students examine them, touch, feel, and respond 
bo the works, beginning to take nates on persenal 
preferences. They identify positive and nega- 
tive reactions, and begin to verbalize reasons 
for these résponses, Checksheets may be used ta 
note a beginning sense of direction. Very 
often, strong personal preferences are noted at 
this early period, 


iNote; See the November CG&A for the Checksheet, 
along With examples af varied types of art.) 
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3. CATALOGS, ILLUSTAATIONS OF COMPUTER APT - 
New international catalogs, and recent special 
issuce cf periodicals fezturing conputer art /28/ 
are studied, Often black and white slides of 
these works are shown, and a definitive analysis 
is made of how each work was achieved. This in- 
cludes the techniques of programing, types of 
routines used to vary the medule, and an analy- 
sis of final iwaterial development that makes each 
work unique. 


4, LECTURES OW THE ANALYSIS OF ART - Illus- 
bratsd lectura/discussion periods follaw, to 
enable students to discern the many forms of 
pergonal cheices that may co-exist within a 
group. Won-artists often experience an initial 
block in cheosing 4 “personal diréction," where- 
as apbists may Dé caught up in the "aystique" 
cf peing an arlist, often confusing self-cxpres- 
sion with excellence. Again, analysis of art 
begins with the verbalization of the whys of prea 
Forences, golng beyond subjective, non-verbal re- 
sponses, (There are many individuals whe feel 
that art cannot be analyzed, and that it is not 
measurable -- therefore, anything goest} But 
there are many specific, measurable elements of 
art, and some of these are explore in the fore- 
going discussions, 


5. CHECKSHEETS FOR THE ANALYSLS OF ART - 
Over a pericd of years, cabes#ories of Forms, ap- 
proaches, programming, sources, and material de- 
velopments Were noted by the author and published 
in 1974. An examinalion of the appendix - Stylis- 
tic Analysis of Conputer Art, allows the student 
to more readily idenLify the work under stucy, it 
is a form of artistic taxonomy. This dees not im- 
ply that the artistic-scientific experience is 
100% nobable, but rather, it representa an attempt 
to continually grow in such an analysis. 


People using the checksneets are readily able 
to chart and perceive a beginning direction, and 
periodically to note changes in preferences hy 
dating the sheets, and colorscoding each cated 
response. Many people experience definite changes 
in personal preferences, merely from the experi- 
ence of creating computer art. Many forms of 
netation may be used: plus or minus; a Stanine 
grading sysben; a lctter grade; checks or other 
symbols. Thé important idea is ta identify per-~ 
sonal cholces, reasons for these choices, and toa 
get beyond the nebulosity of non-verbal atbitudeg 
about art and ideas, For what is experienced by 
4 human being can be Known, identified, and mo- 
derately verbalized. 


TIT ~ APPROACHES TO DESIGH 


Verbal analysis affords one path to knowledge 
of self-expression, but it is insufficient, We 
need te personally explore, discover, and grew by 
doing, Here are some initial approaches te desisn. 


1. MUHIMALIZATIORN - an idea is expressed in 
complex form and pattern, and reduced gradually 
by stages into a minimal or "essence form", /29/ 
Black and white slides of patberns throughout the 
ages are shown, with analysia of each form and the 
period in which it arose, How much can one take 
away from a form, and still have the farm recogni- 
gable? 


Students are asked to guess the origins of 
forms, the given culture, of varied periods from 
this definitive text on ornamental design, 


BELOW: Untitled Seuipture by Joge Alexanca of 
Madrid, The s¢culoture is one of many variations 
designed by the computer, and executed by the 
artist, The source of design is prehistoric cave 
art, dating from ¢. £5,900-19,000 B.C., From the 
Magdeleine Cave in France, Balow also are Plotter 
Sxetches for Seuliptuce by José Alexanca. 


BOTTOM ILLUSTRATION: Varfations on the Cube Series 
by E, gajec, from the ICCH/2 Exhibition, a derivation 
from arly Bauhaus ari, minimal structural direction, 
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Black and white slides of Mondrian's life 
Work aré shown and studied, going from represen- 
tational forma, to Less recognizable patterna, to 
highly abstract designs thak are markedly computer- 
like! 4 specific follow-up assignment takes a 
source design and proceeds to explore more minimal 
versions of the exercise, and more complex varia~ 
tions of the original source design, 


2. EXPLORATION OF OPPOSITES - An object 
or artistic work is studied and sketched. If the 
source is very complex, it is observed in increa 
Singly more minimal fores. If minimal, tne form 
is enhanced, until it becomes more complex. if 
the object is curvilinear, it is changed te an an- 
gular form and vice versa, Combinations of curved 
and angular forma are encouraged, If the source 
ig opan, it is explored less open, until portions 
are closed, If the forms are closed, they are 
epencd up. 4 follow-up assignment requires a 
search fer alternatives, and facile execution of 
these alternatives. This develops a creative 
facility that lilerally affords a generative 
series of works from first sources. 


3. ADDITION VS. SUBTRACTION - 411 patterns 
are added to and subtracted from their original 
forms. Tne student aliempts to discern a personal 
sense Of “rigzhtness" in manipulating designs, Yet 
in an attempt to grow beyond present ideas, artists 
are urged to note and deliberately explore the 
chposite of the comfortable idea, As an example, 
4 student may note a strong persenal preference 
for natural sources -= and a preference for simple 
forms. &s work proceads during the semester, the 
artist is required to executes graphics where he 
or she has added to, or subtracted from the pre- 
ferred designs and meLhods of working. Often, 
by trying the opposite of simplicity, the artist 
flnds genuine delight in tne new approach, Very 
froquently, students will prefer a very mininal 
desien, that is undeyeloped in form, ‘hen re- 
quired, a5 a free experiment, ta explore addi- 
tiona tc the design, they experience marked pre- 
ferences for the augmented versions of design, and 
arc embarrassed regarding earlier preferences, 


4. POSITIVE VS, NEGATIVE SPACE - Works of 
art aré studied for spatial balance. Computer 
art tends to exploit innumerable interference pat- 
terns, and Eo negate the spatial clements found in 
manual art, Aptists are encouraged to hecome 
more Sensitive to negative space, and to allow 
areas of rest as a balance for areas of occupied 
design, They may exploit the negative area as a 
foil for the positive design elements, 


There is almost a tradition in computer art, 
of cnptiasizing complexity of pattern, wilh exploi- 
tation of the computer's capacities to drar in- 
nunerable fine lines very precisely according to 
the artist's requirements. Many computer artists 
have become programmed to believe in this complexi- 
ty of line pattern. The space is equally as valua- 
ble as the pattern itself. An example is a tree: 
the open areas between branches contributes Eto the 
beauty of design, The open areas in computer art 
contribute to enjoyment of the total composition. 
This is true in music, where pauses refresh the 
mind, and the silences in poetry, where no words 
atrengthen the words, 


5. SYMMETRY VS. ASYMMETRY - Illustrations 
are given and studied, which which symmetry 


changes markedly to become asymietry. (See page 30.) 


Each person is asked to take source désizna 
and to explore speclfic gradations of symmetry 
or asymmetry, with resultant analysis of pre- 
ferences. The verbal and written comments re- 
garding preferences in this area are illuminating 
to the student, and the group. ithile students 
are encouraged to attempt the "opposite" of a 
choice of symmetry, they evidence marked rigidity 
in this area, as though the Pirst choices are 
sacred to their psyches. The flexlbility to 
explore alternatives without fear is 2 valuable 
lesson in creativity. 


&. SUBJECTIVE VS, GBJECTIVE REACTIONS - 
Fashions in tne arts dictate specific explora- 
tions, and they become dommes, and "“seemins!! 
facts. In computer art, we abandon such notions, 
and symmetry is equally as acceptable as asyume- 
try; complexity is as aesthetic as minimal ex- 
perimentation, In studying and using the art 
checksheets, Students are more able to objectively 
identify their preferences and directions, For ex- 
anple, the Analysis of Component Forms reveals a 
breakdown of types cf design sources, The student 
objectively finds spacific categeries that are 
preferable, yet is aware thal each family of farms 
is equally acceptable as 4a source, The mathemati- 
cal is oné source. Science is another, Natura 
and the environment are objectively viable sources 
for derivation. 


Subjectively, the choice of forms 1s made 
by Lhe student. Subjectively, or personally, 
the student chooses from & menu of subroubines 
which will vary and alter Lhe design source. Per- 
sonal, emotive, subjective reasons dictate these 
choices, 


SUMMARY - From these exercises, artists get 
to understand more fuliy what is geing on in their 
heads, They learn to take original ideas and go 
beyond Lhem, and to freely, flexibly explore alter- 
natives, And from these exercises, they are able 
to identify, verbalize, and know more fully what 
they are doing artistically. 


TO BE COMCLUBED IN THE NOVEMBS2 ISSUE. TIneluded 
in Part II are the following topics: 


- Derivation Art Exercises - Definitions, and 
examples of the techniques, illustrations; 


sources for Personal Art - Nature, the 
anvironment, Manual art, et¢.; 


Beginning art Material Experiments - How to 
use varied art materials in computer art; 


Photographic Development - How to use varied 
photographic techniques in computer art; 


Bofinitive References: 


Aostracts of Syllabi for Teaching Computer 
art; 


Glossary of Unique Terms in Computer Art; 


Appendices - Checksheets for Computer fret, 
Eke, 


~ Additional illustrations of the above. 
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IT’S RENEWAL TIME - CG&A GOES INTO VOLUME TWO 


COMPUTER GRAPHICS end ART is a new international 
quarterly of interdisciplinary graphics for graphics people and 
computer artists. ‘This new periodical is aimed at students, 
leachers, people from undergraduate and graduate institutions, 
researchers, and individuals working professionally im graphics. 
Its topical coverage is broad, embracing a variety of fields. 

It is useful, tnformative, entertaining, and current. 


Here Are Same Samples: 


Learning Through Graphics 
by Or. Al Bork, University of Galilornia, Irvine, Caliiarnia 
A tereyear forecast for computers, education, and graphics 
by a leading autherity. 


Art of the Technical World 
by Or. Herbert Franke, Munich, Germany 
Computer art as the bridge belween the two realms of 
aL and lerure, 


Expanding tha Graphics Compatability System ta Theae Dimensions 
by Richard F. Puk, Purdua University, Lafayette. Indiana 
Design considerations for a user-oriented 4-D graphics system. 


A Personal Philosophy of ideas, New Hardware, and the Rasults 
by Duane Palyka, University of Utah, Salt Lake City, Utah 
The frame-buffer irom Evans and Sutherland allows the 

artist to treat the computer 3s a paint asd brush medium. 


How to Build Fuzzy Visual Symbols 
by Alex Makarovitsch, Honeywell Bull, Paris, France 
A new approach to camputer art and graphics by a 
computer scientist. 


The State of tha Art af Computor Art 
by Grace C. Hectlein, Editor 
Comparisons of early computer ari and today’s newer art. 
What is art?) What is art in computer art? 


Inexpensive Graphics from a Storage Cathode Ray Tube 
by Charles J. Fritchie and Robert H. Morriss, Tulano University, 
New Orloans, Louisiana 
Illustrations and photographic techniques used to achieve 
graphics trom a storage tube CRT. 


An Invastigation of Criteria for Evaluating Computer Art 
by Thomas E. Linehan, Ohio State University, Columbus, Ohio 
The naw aesthetic of computer art raquires a departure fram 
the pravious, formalist-traditionalist dectrines tor avalvating art. 
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Ta: COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc. — Susiness Office 
815 Washington St. 
Newtonville, Mass. G2160 


{ } Ploase enter my PERSONAL (U.S. and Canada] subscription ta 
CG&A {$10 per year). 

{ }) Please enter my FOREIGN PERSONAL subscription to CG&A 
(313 per year). 

{ } Please enter my LIBRARY/OEPARTMENTAL subscription to CGaaA 
(R15 per year |. 

{ | Enclosed is my PERSONAL CHECK AND/OR PURCHASE ORDER 
for CGRA, 

(| Enclosed is $2.50 for ¢ sample copy of CG&A [applicable toward a 
subscription), 


FULL REFUND IN 30 DAYS IF NOT SATISFACTORY 


Title er 
Organization 
Auda ess 
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Send your manuscripts, papers, art, and ideas to: 


Editor, COMPUTER GRAPHICS and ART 
Berkeley Enterprises, Inc. — Chica 8raneh 
555 Vallombrasa — No. 35 

Chico, California 95926 


( 


{ 


t 


t 
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List of Coverage for Up-Caming Issues 


Applind Ans and Graphics 

Architectural Graphics 

Cartography Systems 

Computer-Aided Design 

Computer Assisted and Managed Instruction 
Unilizing Computer Graphics 

Computer Graphies in Physics, Chemistry, 
Mathematics, atc. 

Computer Programs for New Applications 

Display Systems and Graphics 

Fine Art and Media Exploratians 

Graphics in Business 

Hardware Systerns and Graphics 

Interactive Graphics Languages and Systems 

Languagas for Camputer Graphics and 
Graphics Primitives 

Software Systems and Graphic Requirements 

Statistical Packages and Ganeral Graphing 

Syllabi for Computer Graphic Courses 


HERE 1S YCUR OPPORTUNITY FOR FEEDBACK TO Us: 


| | hope to submit for publication in CG&A material on tbe Following 
topics: 


} fam interested In reading materials by the following authors: 


) lam particularly interested in coverage of the following subjects: 


I] 1 would like to recaive materials on other Berkeley Enterprises, Inc. 
publications; ( | COMPUTERS anc PEOPLE | | The COMPUTE: 

DIAECTORY end BUYERS GLHGE { ) People and the 
PUASLUIT of Truth ¢ ) The Notebook on COMMON SENSE ant 
wispow | | weto's WHO in COMPUTERS and DATA 
PROCESSING [ } Books 

} | am interested in: ( ) lack aod white computer art reprints at low 
cost {a bonus for subscribing to CGE} [ ) 77 page FORTRAN 
IW art manual { J 45 page interdisciplinary graphics bibliography 
by G. Hertlein 

} Additianal Camments dattach anather paper if needed}: 
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Published py: 


Berkeley Enterprises, Inc. 
815 Washington St. 
Newtonville, Mass. 02160 
G17-332-5453 


AAW INPUT FOR LUMBER 
MILL ANG COMPUTER 


TO: COMPUTERS AND PEOPLE 
RERKELEY ENTERPRISES, INC, 
415 Washington St., Newtonville, MA 02160 


YES, slart my subscription to COMPUTERS AND 
PEQPLE according to the instructions checked below, 


{ )) Qne year (793 issues with the Computer Directory and 
Buyers’ Guide} $23.507 


and Buyars’ Gide} $17.50" 
* Canada, add $1.00 4 year: foreign, add $6.00 a year. 
[ ) Payment enclosed { ) Bill my organization | 
1 
Purchase Order Number | 


My mame and address are attached ; 
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Computers and Crime 

Donn &. Parker, Stanford Research Institute 
The Antisocial Use of Computers 

Richard E. Sprague, President, Personal Data Services 
The Assassination of President Kennedy: Cormputer 

Applications to the Photographic Evidence 

Raymond E. Boche, Calif. State Univ.—San Luis Obispo 

System Software Deciphering and “Cracking” 


Computers and the World 

Dr. Stafford Beer, Manchester University, Great Britain 
Managing Modern Complexity 

C. P. Snow, Ministry of Technology, London, England 
Science and the Advanced Society 

John Kenneth Gaibraith, Harvarc University 
Employment, Education, and the Industrial System 

Dr. Ruth M. Davis, National Bureau of Standards 
Computers and the International Balance of Power 

Cc. W. Spangle, Vice President, Honeywell Inc. 
The Present Role of Governments in the Work 

Computer Industry 


Computers and the Mind of Man 


Dr. Richard W. Hamming, Bell Telephone Labs, Ine. 
The Computer and the Intellectual Frontier 


Or. Donald E. Knuth, Stanford University 
Computer Science and Its Relation to Mathematics 
Prof. Grace ©, Hartlein, Calif. State University, Chico 
Computer Art for the Artist 
Prof. Josaph Raben, Queens Collega, N.Y. 
Computers and the Future of Education 
Wayne E. Shufett, Sperry Rand Univac 
Pictures of Mars by Mariner and by Computer 
Lawrence M, Clark, Framingham, Mass. 
Languages Among Computers, Machines, Animals 
and Men 
Computer Programming 
David W. Packer, Digital Equipment Corp. 
Effective Program Cesign 
L. H. Crandon, RCA, and P. G. Anderson, 
Nawark College of Engineering 
Computer Pregram Reliability 
E. C. Berkeley and C. Ottan, Barkalay Enterprisss 
Computer Programming Using Natural Language 


Computer Applications 
Calonel T. B. Mancinalli, U.S. Naval War Collage 
The Trouble With Management Information Systems 
Edward N. Cole, President, General Moton Corp. 
The Automotive Industry and the Camputer Industry 
J. W. Germany, Viee Prasident, Southern Pacific 
The Railroads and Computer Contral 
Frank Burnside, President, Fowler Dick and Walker, 
Wilkes-Barre, Pa. 
Point of Sale Equipment for Retail Stores 
Prof. Gene F. Franklin, Stanford Univ., California 
Computing Facilities at Stanford Univ.: 
Their Development and Direction 


Computers and Sacia! Responsibility 
Dr. Harvay $. Gallman, DCF Systems, Ltd. 


The Social Responsibility of Computer Specialists 
Ralph Nader, Attorney and Consumer Advocates 
Coniputers and the Consumer 
Richard E. Sprague, President, Personal Data Services 
Computer Professionals: What Their 
Social Concerns Need to Be 
Prof. Charles Susskind, Univ. of Caltf. at Berkeley 
Technology as a Social Ferce and Ethical Problem 
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